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Person-direct 3360 


Q Did there come a time when you veeutinn a written 
report of Ford Motor Company's evaluation of the Perma device 
A Yes, there did. | 
Q Was this report prepared by the Ford Motor Company, 
to the best of your knowledge. 
MR. GRAND: I object to it. I don't know how he 
could have any information on that. 
THE COURT: I assume it came in a Ford envelope. 
THE WITNESS: It came on Ford stationery. 
THE COURT: All right. 
Q I hand you Defendant's Exhibit 2337 for identifica- 
tion and ask if you can identify it. 
A Yes. This is an engineering report prepared by 
members of the Ford staff. 
MR. GRAND: If he is just going to be reading from 
the document I am going to object to that. 
THE COURT No. 
MR. GRAND: Ford's name does not appear on the * 
front of this document. 


THE COURT: Let him testify. Go ahead, 


A It's dated March 23, 1966. The subject is “Singer 
anti-skid control unit." It was directed to a Mr. A. E, 
Samson. 
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jheg Person-direct 3361 
Q Are you aware of the conclusions of the Ford 

Motor Company with respect to the potential of the Perma 
device in its present state? 

MR. GRAND: Objection. 

THE COURT: Sustained. The potential? 

MISS TAYLOR: Potential. 

THE court: Sustained. 


MR. GRAND: I really think we can just shortcut 


this by my saying on the record, your Honor, that this is 
two weeks after the date of the complaint, this Ford document 
MISS TAYLOR: As Mr. Romel's test report indicates, 
! 
the date of the testing that at least he witnessed was March 
7th, prior to the date of the complaint. | 

THE COURT: Yes, but Mr. Romel's report indicates 
that further tests are going to take place. 

MISS TAYLOR: Your Honor, first I would like to 
offer Defendant's Exhibit 337 for identification in evidence, 
and, in view of Mr. Grand's objection, state that we believe 
this document is quite relevant to the case, despite its 
date at the top after the filing of Perma's complaint. 

It's my believe that Ford's obviously negative 
evaluation of the Perma device, its conclusion that the 
device offers n. otential in its present state, its recom- 


mendation that further testing be discontinued, and so forth, 
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jheg Person-direct 3362 
go to, number 1, the issue of the marketability of the Perma 
device, which I believe is perhaps an issuc, and secondly, 
to the question of damages or perhaps mitigation of damages. 

In other words, if .o one thinks this device is 
bas: cally any good, Singer's ability to’ sell it or the actual 
value of the patents is shown by such a document. 

MR. GRAND: Among the myriad of problems of getting 
into a document like this, your Honor, is one raised hy a | 
prior document we objected to, indicating that Ford and 
Kelsey-Hayes were at this time working on their own device. 

I object to the document. It is a document pre- 
sumably, according to this witness, prepared by people at 
Ford. If it's to come in it should come in through a Ford 
witness. But in no event should it come in. It's not 
relevant to any issue in this case. It's the rankest kind 
of hearsay. 

As I say, it postdates the complaint. All deci- 
sions made by Singer had long since been made. 


THE COURT: Cbjection sustained. 
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BY MISS TAYLOR: 
Q And to your knowledge did Ford Company recommend 
that further testing ke discontinued on the Perma device? 
MR. GRAND: Objection, your Honor. 
THE COURT: When are you asking about? Ever? 
MISS TAYLOR: Let's start with ever. 
MR. GRAND: Your Honor, what: she is trying to do, 
is get in some of the contents of the report which -- 


THE COURT: Was it ever done pricr to January 26, 


1966? 
THE WITNESS: Not to my knowledge. 
THE COURT: Okay. 
Q Was it ever done, to your knowledge,’ prior to March 
9, 1856? 
MR. GRAND: Objection. 
THE COURT: I don't care. Go ahead, answer it. 
Q If you know. 
MR. GRAND: May I, your Honor -- 
A My recollection is that -- 


MR. GRAND: May I, your Honor, inquire as to the 
possible relevance or probativeness of whether Ford recom- 
mended it to somebody? 

THE COURT: It is faster to let him answer yes or 


no than to have the speech. Just let him answer. 
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Z Go ahead. ‘ "Mey ote a tt 
’ 4 
3 . My recollection is that the tests which were con- 
4 ducted on March 7 led to the conclusions in this Defendant's 
4 Neal 
5 Exhibit 337, that no further testing was warranted for de- 
“> ‘ $ ie tog upd ‘Re 
6 velopment. . ,. wie tel uy ry as Mg 
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? ‘ THE COURT: That was not bai questic.. notone you. 
a 2 vite ’ P pri 
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MR, GRAND: Recommend to Fords to Singer, to. the. 
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Q- Did there come a time prior to March 9, 1966, when 


» Singer offered, under certain conditions, to return the 
; . “wy 
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patents fo Perma? ~ 
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MR. GRAND: I object to the form of that. We are 
going to have -- 

THE COURT: Did you have a conversation with some- 
one in which this offer was made? 

THE WITNESS: Yes, i Gide. 

THE COURT: Who was the person? 

THE WITNESS: With Mr. Perrino, 

THE COURT: All right. Where did the conversation 
take place? ; 

THE WITNESS: Tue first conversation took Place at 
the Singer Company offices in New York City. 

THE COURT: When did that happen? 

THE WITNESS: There are some notes of that meeting, 
but I believe it was February 1, 1966. 

THE COURT: All aren What did you say ‘x te 
Perrino and what did he say to you? 

THE WITNESS: I don't recall all of the conditions 
of the offer. I remember the down payment part was $20,000 
and we were willing to go on an installment basis, 

COURT: Who's down payment? you were asking a 
down payment from Perma? 

THE WIYNESS: There are some notes of the meeting. 
May I look at those? 


THE COURT: Do you have any recollection whatsoever 
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about the meeting before ypu start looking at the notes? 


THE WITNESS: All right. In the broadest sense, 

I said to Mr. Perrino that Wwe have got to explore the pos- 
sibility the his company would regain the rights, since he 
was still very much convinced about the marketability of the 
device, and said that I would like to suggest some terns as 
a trial balloon. 

Very broadly, the terms were that there would be a 
“ucwnpayment of $20,000, and that we would value the inventory 
at below the value on our books, and that we would arrange an 
further payments based on his being successful. In broad 


Scope chat was the thrust of that. 


THE COURT: Okay. that 7S all you can remember 18 
about the meeting then? iW 
; THE WITNESS: I am trying to think if there were |? 4 
-ther topics, i | j 
THE COURT: Ali right, let's shortcut it. Give fe | 
‘he exhibit to the witness. ee { 
te: , 
2 I will hand you Defendant's Exhibit 556 for iden- Ha 
“ation and direct your istesbion to page 5 thereof and 1 : 
on iv 
TS POISE OCT ae 


refreshes your recollection as to any further ae 
aa Concerning the February 1, 1966 meeting about which 
“VG nol previously testified. - Pema 

i 


MK. BENBOW: I think it is 556 in evidence, 
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THE COURT: Is it in evidence? 

MR. GRAND: No, 

THE COURT: Go ahead. 

A This does refresh my memory. 

THE COURT: Tell me what else you remember now. 

THE WITNESS: We placed a value of $600,000 on the 
inventory. Payment for that to Singer would be on the in- 
stallment basis. The: first installment would be only after 
Perma had sold a rhousend units, so they would have some 
cash flow. 

Perma said they would like Singer to warehouse the 
material for them, and there was no agreement reached on that 
point, 

We would expect royalty payments that would even- 
tually recoup for Singer the investment that we had to date. 

Perma would be responsible for.the retrieval of the 
units that had been sold to the Perma customers. 

MR.GRAND: Could we get the amount, if his recollectio 
is refreshed, on the amount that Singer was claiming its 
investment was to date? 

THE WITNESS: I think I read that in. 

THE COURT: No, How much did you say was the in- 
vestment? 

THE WITNESS: $2,000,000. 
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THE COURT: Okay, go ahead, 


A And that there would be a full release by each 


party of any claims, one against the other. 


THE COURT: Okay. 

Q And when you said two million, did you mean two 
million or approximately two million? 

MR. GRAND: I'm sorry, I didn't hear what you said, 
(Question read.) 

A The language in those notes is more than two million 

It was in that ballpark. 
THE COURT: Okay. 

Q What was Mr. Perrince's response to Singer's offer 
at the meeting? 

ry His response was that he and his management people 
would think through this offer and that he and I would talk 

° \ 
again on it. 

Q Did there come a time when you had a subsequent 
mecting with Mr. Perrino concerning possible return under 
conditions of the patents to Perma? 

A Yes. 

THE COUKT: When was that? 
THE WITNESS: About two weeks later. 
THE COURT: Okay. Where was it? 


THE WITNESS: That meeting, as I recall, was in the 
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Perina offices in North Attleboro, Massachusetts, — 
“THE COURT: All right. Who was present, yourself 
and Mr. Perrino -- was ther anybody else there? 
THE WITNESS: Mr. Boriss from our company, some 
of the people from Perma, but I don't recollect, 
THE COURT: You don't recall who they were, though? 
THE WITNESS: No, 
THE COURT: Okay. 
There was a conversation between av and Frank 
Perrino and I guess Mr. Boriss might have gotten in it. Will 
you tell us who said what to whc n? | | 
THE WITNESS: I reiterated to Mr. Perrino essentiall 
the terms that I have just testified to, but added to it, 
in the cc .rse of the discussion, that siwens would want to 
approve the sale of any Singer in: entory to a thira party. 
This approach had come up in our discussion, 
Mr. Perrino wanted us to drop that requirement of 
settlement, ae 
I explained to him that by approval Singer's in- 
teroc was that if a new company was involved that it would 
be a comp.ny of financial substance, 
Mr. Perrino responded that this was not an accept- 


able offer or set of conditions for Perma, 
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Were you advised that the piston 0 rings 


were the wrong size? 


A 


Q 


NO. 


Were you advised that the check valve was not 


overating propertly? 


A 


NICS TAYLOR: Objection. 

THE COURT: Wo. 

do. 

uc you know what the check valve is»? 
Yes, 

aat is it? 


It is a small vallshaped valve t t isolates 


the brake pedal from the wraxing system when the Perma 


anti-skid unit goes into Oneration. 


Q 


Did you ever ascertain the precise causes of 


tie failure of the device to Operate pronerly on that 


day? 


I was told that tie device -- 

Can you answer my question? 

I am trying to answer it. 

I think you can answer it yes or no. 


TUL COURT; Did you find out what the 


precise reason for the failure was, yes or not? 
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Q What were those reasons? 


A fhe reason was the loss of vacuum because the 


engine stalled. 


Q Wno told you that? 

A One of the Elizabetn nersonnel. 

Q What is his name? 

A I don't recall. 

Q When was that told to you? 

A- Sometime after the run witere the engine 
stalled. 

Q That is, on the day of the test? 

A Yes. 

Q Before, I take it, anybody at Singer had an 


Opnortunity to take the unit apart and examine it? 


A Yes. 

Q bid tie engine stall on all stons tnat you | 
witnessed? 

A WO. 

Q Did you learn the specific cause of what 


went wrong on tne otner demonstration? 


A Yes. 

Q Wnaen did you learn that? 
A On tie day of the test. 
Q | Waat was tuat? 
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A I believe what you just read is the first test 
run wit: the unit off, as indicated by the headlights 
being off, and it was to denonstrate what a panic stop 
would loox like. 
Q You're correct. Let's take the second run. 
se On tie second run tie car's headlights 
were on, to indicate to us tie unit was on." 
At line 21: 
ag Again the vrakes were applied, as 
indicated by the detonator going off. ‘There were one or 
two violent pulsations and then there anpeared to be no 
more pulsations. The wieels remained lecked up. Tiis 
waS a more violent stop than the earlier one. Tue car 
Swerved broadside and looked to me lilke it was going to 
tip over. It anneared to me sometiing had gone wrong." 
Wiat did you learn was tue cause of tiat? 
A This second test run is the test run wiiere I 
was informed that the engine had stalled, resulting in a 


loss of vacuum, 
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to see Mr. diScipio that as a general rule you know how long 
after you requested to see him that you ore allowed to see 
him? 

MISS TAYLOR: Objection. 

THE COURT: Sustained. 

All right, he said relatively soon after. I don;t 
know how much more you can tie it dom 


Q In any event, when did you decide to recommend to 


diScipio not to accept or pursue the Cornell proposal? 
That is, did you decide it before you got the proposal, after 
you got the proposal? 
A No, I made that decision after I got the proposal. 
Q Did you make that decision immediately after you 
received the proposal? 
A Same day. 
Q Now, at your meeting on August 10 with Cornell, was 
there any discussion of computer simulation? 
MISS TAYLOR: I object. 
THE COURT: No, I will allow it. 
Go ahead. 
A I believe there was some discussion about the 
oscillograph, but I am vague as to what it was. 
Q Let me show you a copy -- 


THE COURT: Look at page 2, paragraph 3. 


a 
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evidence that does incorporate whatever the changes were. 


Q Did you deliver to Mr.,diScipio in the 


about, Plaintiff's 99? 
In other words, did you have that with you 


during the blackout when you were meeting with Mr. diScipio 


* 


A I don't th.nk so. ‘: 
Q You nad transihitted that to him earlier? 

A This could have gone to him tefore the blackout 
Q Let's turn to the blackout and your meeting 


with him during the Lluckout. What time was the meeting 
with diScipio? Some time after the massive power failure? 
A Some time after the lights went out. Right. 
Q My recollection is about 5:17 in the after- 


noon. I don't know if anybody else has a rer 3llection. 


AK 5:28 or something. 

0 After five o'cloc«x in the afternoon, in any 
event? 

A Yes. 

Q Did you convey to Mr. diSc:pio in that meeting 


the substance of both of the documents that make up 
Plaintiff's Exhibit 99? 

A Yes, I did. 

2) You recommended to him that Singer enter into 
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a program of divestiture of the Perma program, did you 
not? 4 


A Yes. 


0 Did you also recommend that if it was impossible 


to divest, the Perma program should be written off. 

A I don't believe that was the recommendation. 

Q You don't believe it was? Let's take a look 
at page 3, again, of Plaintiff's 99, the page indicated 
as page 3. Under Reasons for Recommendaticns there is 
indicated some handwriting after the statement "Our 
recourse for recovery of investment from Perma is very 
limited"--I gather you can't read the handwriting any 
better than I can? 

A That's correct. 

1] Let me show you a cony, the exhibit number 
we are working on, of the final. version of this memoran- 
dum, Exhibit 530 in evidence, under Reasons for Recommen- 
dations after the sentence I just read to you, it says 
“Should divestiture prove impossible, we would then recom- 
mend writing off the progran." 

Do you see that there? 


A Yes. 


Q Can you tell me if that is what that handwritin 


does it refresh your recollection that that's what the 
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will call on you" inad to do wi ti tie discussion of 
tue tecinical services contract which, as I recall, 
Ir. Perrino wantea + continue, and it was in resnonse 
to tiat discussion that I said in effect we did not 
Want it to continue. "With regard to taat relationsnin, 
w@ will call on vou." 

Tne Otaer answer was in the discu...on when 
-Ir. Perrino said -- in effect chastised tie Singe: 
Commany vecause he said the solution to tne fail-safe 
problem was relatively easy, and that's where I said, 


‘We would oe more tian delichted to see your ugjestions." 


Q When did the technical services contract 
exnire? 

A I don't know precisely. 

Q ° Did it expire in June, 1965? 

ri I don't know. 

Q By tne time of tiie August 30 meeting, hadnr's 


taat contract exnired approximately two months ago? 
Ti COURT: Two months nrior. 
A It may have, »ut I don't know. 
Q Isn't it a fact that tae tecinical services 
contract aad notuing to do with the August 30 meeting? 
iik. BENBOW: Couldn't hear it. 


THE COURS: Keen your voice un. Read 2€ wacx, 
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A Since January of 1973. 
Q lave you ever been employed by The Singer Company? 
A Yes. 
Q What was your position immediately prior to leaving: 


Singer, if you recall? 


A Yes; I was group vice president and a director 
of the company. 

Q When were you first emploved by Singer? 

A January 1963. 

Q Prior to your employment by Singer or at Singer, 


by whom were you employed and in what canacity? 

A By ITT, International Telephone and Telegraph 
Corporation, initially as vice president for marketing and 
commercial development and subsequently as president of the 
ITT Information Systems Division. 

Q Are vou familiar with wnat a feasibility study is, 
Mr. di Scipio? 

A Generally, yes. 


Q Prior to the summer of 1965, what was your title 


A At that time i was vice cresident in charge of the 


Consumer Products Division. 


Q What were the responsibilities of the Consumer 
Procucts Divi... 1 prior to the summer of 1965? 
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A The Consumer Products Division was responsible 
for the marketing of the company's consumer Products in the 
United States and Canada. 

Q Prior to the summer of 1965 did the Consumer 
Products Division have any responsibilities in connection 
with the Perma anti-skid project? 

aA No, 

Q Did there come a time, however, when the Consumer 
Products Division was mergei with another Givision of tthe 


Singer Compeny? 


A Yes. : 
Q And what was that other division? 
A My former division, the Consumer Products Division, 


was Merged with parts of two other divisions, a Research 
and Development Division and a Manufacturing Division. 

Q And what name was given to this new division? 

A We elected to use the same name, Consumer Products 
Division, for the new group as we had for the old. 

Q Well, then, for Clarity sate; maybe I can call -- 
ané vou will understand when I say and refer to the merged 
4ivisicons as the new Consumer Procucts Division. 

Did you personally occupy any position in the new 
a 


Consumer Products Division? 


A Yes. Iwas a.poiated vice President in charge 6f 
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J 4 3 3 5S§& 
the new Consumer Products Division. 
Q When was the new Consumer Products Division forrec, 


to the best of your recollection? 


A As I recall, June of 1965 -- is that the year <- 
yes, 1965 . 
Q Mavbe just to tie that dow -- 


THE COURT: In June of '65 did you become re- 
sponsible for the project that we call the Perma project? 

THE WITNESS: Yes, I became responsible ee 
Manufacturing Division and that included as one of its 


projects the Perma device, not specifically that. 


THE COURT: That is the only thing we are interesze: 


in here. 
Q tou seemed a little uncertain about the vear, Mr. 
adi Scipio. Does that remind vou that it was June o* "65? 
A June '65, that's correct. 
Q hat is D-479, as we call it, Defendant's Exhibdi+ 


479 that you are looking at. 


A Fine. 
Q How and when did you first hear of the Perma anti- 
Skid project, if you recall? 


A I had first heard of the Perma project in the 
course of Singer's normal publicity when it was announced 


icly--prior to the time that the new Civision wes formed 
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THE COURT: Somewhat incestuous, yes, but I will 
Sti 1) “permit. 2. 

THE WITNESS: I am going to have difficulty, your 
Honor, heing responsive to that because I have an impression 
of what I gleaned from the presentation, but who made it 
and who said what I really have difficulty with. 

MR. DeRENSIS: I renew my objection now that we 
are talking about impressions. 

THE COURT: If we are just going into impression, 


that is not enough. 


THE WITNESS: Could you perhaps give me a different: 


question? 


MR. BENBOW: Yes. 


Q Was this a typical management briefing? 
A Yes. 
a. And I gather it didn't get into the details of 


the workings of the device? 

A Not at all. 

Q What was the status of product development of the 
project as of late June 1965? 

MP, DeRENSIS;: I ohject to that, your Honor, 
because there is no foundation, what the basis of his know- 
ledge was. 

THE COURT: We will yet to it. nat was the 
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status? 
THE WITNESS: I don't know. As of that time, 1 
don't know. I did not have that information. 
Q Was development work continuing on the project, 


if you know? 
MR. DeRENSIS: I object. 


THE COURT: If he knows. 


A Yes, very much an on-going project. 
Q Was that the thrust of the presentation made to 
you? 
A Yes. 
THE COURT: All right, go ahead, 
Q Did you believe it was an active On-going de- 
velopment project? 
“HE COURT: I don't care what he believed. 
Sustained. 
Q What happened at the conclusion of this initial 


presentation? 

A It was agreed that the meeting would be adjourned 
while most if not all of us -- I don't believe everyone in 
the meeting went, but most of us were asked to go to a site ce 
the New Jersey State Highway that had been completed, but not 


yet opened to public traffic, to witness a demonstration of 


the Perina device, 


qo 


on 
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Q Did vou tersonally personally go to this 
unonened section of nighway? 


’ 


A Yes. 

Q Was it to ve used as a test track? 
A Yes. 

Q 


for the demonstration? 


A It was a divided highway. I velieve two 
lanes in eacn direction, and My recollection is taac 


two lanes were available for tne test. 


3 
a) Had anything ween done to this section of 
ulguway to prenare it for tie Gemonstration? 


A Yes. It had veen wet down Or otnerwise -- 


TUZ COURT: It looked wet to you? 


THE WITWESS: ¥6s, 
Q Was it slick? 
A Yes 
Q Can you racall the make and model of the 


test automovile? 


A It was a late model Cadillac, as I recall. 
Q by tnat, of course, you mean late model as 
of tne vear 1965? 
“A Yes 
q vo you renemmer its color, vy any Chance? 
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2 | THE COURT: I wit? Sustain tiat. ventually 
3 tae car went down tue otuer end of the test track, 
4 right? 
2 THD WITNESS: Yas. 
6 THE CouRY: I gatuer you Were standing 
7 taere watchina? 
° His WITALSS: Yes. | 
9 THY COLRtT: Yell us wiat wappened. 
10 WHE WITESs: Well, on tie first run with 
ll tue device not engaged, tie car came down the stretca 
12 of highway, the bsakes were applied and I nave a 
13 Strong recollection «iat the car went into a fairly 
4 violent skid, turned nartially sidevays, went off on 
15 to tne center divider, and I have -- I remeinser being 
16 Ver concerned tnat it was going to turn over, put 
u it didn't. It case to a ston off tie higiwvay. 
18 Suosequently tne car returned to the weginning 
19 point. The headlights were turned on, which we nad 
20 been told meanc the device was engaged. ‘Yhe car came 
21 dovn the stretch of highway, the brakes were annlied 
a and instead of what I aad thought was going to danoen, 
23 namely a -- ! 
a AR. DE RENSIS: I opject to what he thougnt. 
25 


| TUE COURT: I don't care avout waat you 
| 
| 


| 
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taougit. Just tell us what happened. 

THE WITNESS: The car again went into a 
skid. It did not skid as far or as violently as before, 
but it did turn side-- Gefinitely went into a sideways 
tyne of skid, proceeded past the point tat had veen 
indicated for stonpin® and I vomunions tnaat was of sone 
concern. 

I turned to sone of my associates, asked 
wnat had happened. Wo one seemed to nave 4 explanation. 
They said that -- we joked about ti: > facts, I tiink -- 

MR. DE RENSIS: Your Hei.7r, 

THE COURY: Wo, no, I will rermit it. It 
is conversation that was nart of it. 

THE WITESS: Tnat those of us who iad 
ever pveen savociated with engineering projects are 
familiar witi a pattern that you run a test many times 
successfully and you finally bring the boss in to see 
it, and then when you run tie same test in the same 
way, something doesn't work. So we all agreed that 
“wé would try it again. 

Lither before tnat second run -- Iny Strongest 
impression of that whole day is what hapnened on the 
next run. The rubwer cones, tae kind -- those trianqular 

Paint 
cones tnat are used wnen yo ry a line, tiuree of tuem 
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wk. DL RENSIS: IT ovject to tie conversation. 
THE COURT: I will permit it. Go anead. 
THE WITYESE; And said, “Look, that device 


didn't onerate the way I had understood it would, and 


- 


\ink we better go back and have some conversations 


amour. wiat's going on here." 


THLE. COURT: SO you went vack? 
THE WITNESS; SO we went wack. ilet every- 
One wno nad been at the test site -- I don't believe 
Romel ed Kloby came back with us, tie two fellows who 
12 were driving the car, wut Murnay and Broeker and my 
3 | New York staff went back to the Llizaveth factory 
4 ! and we reconvened in the conference room, 
15 | I indicated -- I stated that it nad been 
| 
: 16 | my impression that a product had been developed and 
5 17 1 “as overationa’ and that was going to be demonstrated, 
a | 
18 ! and it aad not been demonstrated Successfully, and } 
19 | Wanted to know why, what had happened, what nad gone 
| 
20 | Wrong. There were not at that meeting at that time 
21 | any explanations fortuicoming. There were sone statements, 
a "Wall, we are not sure what went wrond, we will have 
23 | to look into it." 
24 ( I was not nNrenared, leanian of tne magnitude 
25 | 


H of tie nroject to let it drop at taat, and I weaqan to 
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to tne onerator” and I finally extracted tie fact tuat 
tnat was not the case. 

ZHE COUR?: Wno said it? 

Tic WIYNESS: It would iiave had to nave 
ween elitner liurpay or Broeker, I believe. I don't 
recall specifically, your tionor. It was a rather 
emotional teeting. 

TUL COURT: siurpiy and Broeker were not 
tie tecinical peonle on this device, on the program? 

THE WITWESS: Rigat. They were part of 
the manufacturing operation. 

THE COURT: They weren't tne engineers 
actually vorking on the program, were they? 

THE WITNESS: so. 


BY UR. BENBOW: 


Q Just to interject, were both Messrs. ‘iurpny “ 
and Sroeiker engineers, if you know? ¢ 
A I know Murphy was because I recali ne went 


to I~. Broeker's snecific education, I don't know, 
gut all of our manufacturinag neople nad strona technical 
yackgrounds. 

“MR. DE REWSIS: I move to strike that. 

THR COUR?: Come on. Go ahead. 


ay 


THE WITNESS ; We really concluded on tiat ) 
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2 point. I made the statement fiat I couldn't conceive 
3 | that a comnany like ‘ne Sinaer Comoany could marizet 
4 | any device taat was advertised and married as a safety 
5 | Gevice that under any circumstance could leave tne 
6 Durcnaser of that device less safe than if ne nadnv't 
7 elected to purchase it, and I made it clear to every- 
8 One that as far as I was concerned, tiiat was a most 
9 serious consideration and One that would ao to the 
10 wnole availavility of tie project, and that we would 
ll ‘ave to lave further discussions and activities along 
te this line. 
13 YHE COURT: The meeting tnen concluded, 
14 right? 
15 THE WITNESS: Yes, 
16 “UR. BOWGOW: If I may, your ilonor. 
7 BY MR. BONBOW: 
18 | Q Before it concluded, did you direct tiat 
19 fail-safe be given a certain priority in that meeting? 
20 | A Tam quite cer.ain at “nat meeting, I don't 
| 
21 | rememoer tue line wnich I used, but I do recall maxing 
ae | the point, which is a Darapirase of what I just said, 
23 | tiat I did not believe it was appropriate for Singer to 
24 Market a safety device unless tne failure of tnat device 
| 
25 | 63 s Minimum left the consumer no less safe tian iad ne 
A-695 
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let me ask it to yon again, :ir. ui scinio. Are you 


: judgment as to accentable fail-safe nrowabilities at | 
2 4 | 
i| tuat time? 
i 
| 
4 | UR. Di RENSIS: Your ienor, I ovject to 
iI 
5 | mn 
| taat. 
| 
i 
’ 1 THE COURL: I don't know what “that time” 
I} | 
I 
i} 
7 | is. 
| 
. MR. BENBOW: Wovemocr, 1965. 
i] 
8 tik. VDE RENSIS: We don't know wilo Singer 
10 | is. 
\ 
|| THE COURT: Somebody iad to do it. Did | 
| 
12 || rea ' oe 
you do it, ilr. di Scipio? 
I! 
13 i THE WITNESS: Would you restate the question? 
14 { I lost it in the course of the exchange. 
|| 0 I apologize, tir. di Sconio. Let me try 
| 
16 | 3gain. | 
| 
i | Wid Singer sit down -- : | 
18 H THE COURY: Jo, not "Singer." vid you make | , 
. 
19 i a decision in iiovember of 1965 that this thing was | 
0 | tecunically not feasible and would not meet your re- 
a | 
eT quirements? | 
22 | OF lea " 
THE WI’VJESS: NO, we did not. 
23 () Just so we are clear on tnis, I think his 
} 
A || Honer's question intended to cover it, vut, if not, | 
25 \ 
| 
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PERMA RESEARCII & DEVELOPMENT 
COMPANY, 


THE SINGER COMPANY 


April 25, 1974 


lie 66 Civ. 665 | 
10:25 a. m.- 


(In open court.) 

MR. BENBOW: I have one preliminary matter, your 
Honor. I would like to make an offer of proof of what I have 
had premarked as Defendant's 656 for identification. 
Defendant's 656 for identification consists of two parts. 
The first is a letter agreement between Frank A. Perrino and 


The Singer Company dated December 21, 1964, executed by both 


parties. 
MR. GRAND: Do I nave a copy of this? - | 
MR. BENBOW: I would be glad to give you one, Ir. 
Grand. The second part of it consists of a signed copy 


of what has come to be known as the technical services 
contract, I believe, also dated the 2lst Day of December, 
1964. ; 

I offer it at this time, your Honor, because of 
some confusion which occurred under recross-examination of 
Mr. Person yesterday at pages 3578 and following of the 


transcript, and I think that this document read in connection) 
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with Plaintiff's Exhibit 92, the first paragraph on paye 2 
to which Mr. Grand referred Mr. Person on that recross- 
examination, that the confusion which existed comes entirely 
Clarified. 

THE COURT: Do you want to get your witness? I 
will rule on it after -- 

MR. GRAND: May I just ask, your Honor, I guess I 
am not called upon to comment on the lack of confusion in 
the transcript. I gather that at least some portion of this 
document is already in evidence. 

MR. BENBOW: No portion of the document is in 
evidence in this form, your Honor. 

MR. GRAND: Is the agreement that is attached to 
the letter -- 

MR. BENBOW: Could I cangléee my sentence, Mr. 
Grand? The technical services contract, I believe, has been 


offered by plaintiff in an unsigned copy, and I thought it 


would facilitate his request previously made to have a signed 
copy of that, which I am providing, and attached to it I find 
this letter agreement of December 21, 1964, part of Defendant 
656, the agreement between Mr. Perrino and The Singer Company 
MR. GRAND: I notice that the second page of the 
letter has a "/s/" next to a signature and the name of Frank 
Perrino. I assume that that is not Frank Perrino's signature 


4 
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I think that before the Court receives the document, I ought 
to at least have the opportunity to find out if it is 
authentic, your Honor. Itave never seen it before. 


THE COURT: Okay. I am reserving on it. You ought 


te *ave a chance to read it, too. 


AWNDRE LEONARD Devi Lid & RS, 
having been previously duly sworn, testifiei further 
as follows: 

THE COURT: Mr. DeVilliers, sometime ago, prior to 
taking a break in your testimony, you were worn. That oath 
to tell the truth remains in effect. 

CROSS-EXAMINATION (CONTINUED) 
BY MR. LAGEMANN: 


Q Mr. DeVilliers, what was the threshhold of activatipn 


used in your computer simulations of the Perman Anti-Skid 


Device. 
A -92 G. 
Q How @id you arrive at a threshhold of .92 G for a 


threshhold of activation? 

A I arrived at, if we use the word threshhold, it is 
not my word -- 

Q What is your word, then? What does .92 G represent 


A To me .92 G signifies roughly the value of wheel 
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deceleration, expressed in terms of vehicle deceleration, tha 
the micro switch would be triggered and that the system would 
be therefore activated and -- 

Q Is that the wheel deceleration which is required 
in order to arm the Perma Anti-Skid Device, as you see it? 

A Yes, basica’*-’ that is -- I would say. However, 

I think that the na "y of the system is such that there 
might be cases in which it might arm with less. 

Q Might there be cases where it would take more -- 

MR. DeRENSIS: Your Honor, could he finish his 
answer before he is interrupted? 

THE COURT: Yes. 
A Principal’y I will live with the value of .92 G's, 
znd in answer to your question as to how I got it -- 

Q Let me interrupt you because I think you are going 
beyond. Let r .sk the question I just asked you, which is 
might there be circumstances or instances in which it would 
take more than .92 G to arm the Perma Anti-Skid Device? 

A As a matter of fact, I believe that that would be 
about the maximum, 

Q Where did you obtain the data required to compute 
the .92 G Ligure? 

A I used -- 

Q The mestion is where, sir, did you obtain it. 
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Q What did they provide you with that yq used to 


obtain the .92 G figure? 


I asked them. 


ed 


Q I didn't ask you what you asked them. I said what 


did they give you. 
A They provided me ith engineering drawings of 


certain components which were given -- 


2) 


Q How many drawings, sir, and cf what components did 


the drawings depict? 


A I would have looked at a drawing -- I would have 
looked at a drawing that had the cam gear on it, I would have 
looked at drawings which had the small weights, the governor 
weights on it, the governor link.ge, and I would have looked 
at -~ in fact I did look at -- I say I would have looked in 
the sense that I did lock et drawings which depicted the 


performance of the microswitch. 


Q What drawings depicted the performance of the ue 
Witcn? 
x I can't remember specifically the number or name 


of the drawing, but it is a drawing that had the micro- 


switch. 


aintiff's Exhibijt 
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23, which as we have discussed many times in the course of 
this litigation contains various drawings. Let me ask yoy, 
Mr. De Villiers, did you review Plaintiff's Exhibit 23 prior 
to making your computer simulations? 

A I reviewed the parts of it that had information that 
I needed. 

Q When did you review the drawings in Plainti.c's 


Exhibit 23 for the first time? 


A This would have been last fall sometime, early last 
rail, 

Q How early? What's the month? 

A This is just an estimate, but I would say August 


or September. 
Q Try to recall, Mr. De Villiers. Was it August or 
was it Septemher? 

MR. DeRENSIS: Asked and answered, your Honor. 

THE COURT: It is necessary for some follow up 
qvestion, that you know which, whether it was August or 
September? 

MR. LAGEMANN: Yes, your Honor, it 1s. 

THE COURT: All right. Can you figure out whether 
it was August or September? If you can't, say so. 

A It probably was during hoth times, because I looked 


these drawings a number of times, and I am quite sure that I 


A-702 


Se ee ee Ane HENNA eRe ers 


el —_ 
oe = ioe 
f2S Sr ed Oe ee oe 


ae a oe oe 


——————— 


she 7] DeVilliers-cross 3716 


looked at them during both of those months. 

Q The question is when did you first look at the 
drawings. 

A I think it was August, but I am not positive of that. 


I rather hedge it to September, but if somebody wants to go 


back, all right, August. 


Q When you first looked at the drawings in le 
Exhibit 23, i you encounter a drawing of the cam gear? 
A I am not absolutely sure. I think I -- 


THE COURT: If you are not sure, say so. 


Q It is a simple yes or no question. 


O 


THE COURT: No. If you are not sure, say so. 

A I am not sure that I looked at it the first time. 
J am sure I encountered the drawing, but whether I dealt with 
it at that point I don't remember. I don't think I did at 


the very beginning. 


Q Did you say, sir, that you are sure you encountered 


ee 


the drawing? 

A Reasonably. I mean encounter the drawing in the 
sense of a pile like this was on the desk in front of me, an 
I went through them looking fcr drawings that had information 
that I decided that I needed at that time. 

Q Did you obtain the drawings in Plaintiff's Exhibit 


23 from Plaintiff's counsel? 
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A Yes, L aia. 
Q Did you review them at plaintiff's counsel's office? 
A I reviewed some of them at his office and I took 


some of them home with me. 

Q Was your first encounter with these drawings at 
plaintiff's counsel's office? 

MR. DeRENSIS: Your Honor, I object on the grounds 
of relevancy. I don't know what we are getting at. 

THE COURT: I don't know where it is going either. 

MR. LAGEMANN: That will become I think clear, your 
Honor, in avery short time. 

A My first significant encounter was definitely at 
plaintiff's office, but if you really want to pin this down, 
I actually visited Mr. Perrino's lome very early in my assoc- 
iation. It might have even been a month or two earlier than 
all of that, and I can't remember, but I might have looked at 


them in his offices then, but not with the same thing in mind 


A-704 


SOUTHERN DISTRICT COURT REPORTERS, U.S. COURTHOUSE 


2 | 9 When you reviewed the drawingsin Plaintiff's Exhibi¢ 


3 23 in plaintiff's counsel's office, did you encounter a draw- | 
4 | : - +h as ; + no? 
ing of the cam gear at that time? 

, A = 

wo A I think so, but I am not sure. I mean, I was explor# 


ing this device. To me hardware is much more important than 


! 
7 drawings, anyway, because that is what the thing actually is. 


| The drawing, somebody draws on a piece of paper and savs this 


wae is what they want somebody to make for them, so I look at the 

10 | hardware, an why I wanted the drawing was to get numbers that 
ll || I couldn't get off of the hardware directly. | 
12 Q Did you take numbers off the cam gear drawing of 

13 | when you first encountered Plaintiff's Exhibit 23 in Plaintiff's 
4 counsel's office? | 
| MR.GRAND: [I object because the witness hasn't 


16 | said he first encountered that drawing in plaintiff's counsel!s 


j 
7 | office. lie said he might have encountered it in Mr. Perrino's 


18 


19 Q IT am *alking about the instance when you were in 


| Plaintiff's counsei's office and reviewed the documents in 


tJ 


21 | Plaintiff's Exhibit 23. 


A Yes, I am almost losing your questim myself, but 


3 


this is what I think I am answering. In plaintiff's counsel' 


ct 
y 
@ 


office I looked at drawings, particularly when I knew on 


s & 2. © 


I wanted from them, which is very early, like last fall, si 
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last fall, about September -- I think it may have been 
September that I actually seriously looked at then, you know, 
after some reflection. I knew at that point what I wanted 
off those drawings. I looked at those drawings. I sought 
those numbers, I sat and calculated on paper and many of the 
numbers that we ultimately came up with we discussed in 
direct testimony. 

Q Did you make any calculations on paper based on the 
cam gear when you were in plaintiff's counsel's office on 
the occasion that yo first reviewed the documents in 
Plaintiff's Exhibit 23? 

A I believe -- 

MR. DeRENSIS: I object to that, your Honor, because 
we have no foundation laid that he saw this at plaintiff's 
counsel's office for the first time. 

THE COURT: He said he didn't know whether he did or 
not. I am still wondering where we are going. 

MR. DeRENSIS: I further object because I don't 
see the relevance of any of this. 

THE COURT: I don't either, but it has heen repre- 
sented to me that it is going to be relevant. 

Q Mr. DeVilliers, have you reviewed Plaintiff's 
Exhibit 23 at any time during your testimony in this Court? 


MR. DeRENSIS: I den't understand that question. 
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THE COURT: I don't understand it myself. 
MR. LAGEMANN: Let me withdraw that, your Honor. 

Q Have you looked at these drawings which comprise 
Plaintiff's Exhibit 23 at any time subsequent to the running 
of the computer simulations? 

A Any drawing in the whole pile or the whole pack? 

Q The whole pack or any drawing. 

M... DeRENSIS: He has just looked at them right 
now, your Honor. 

THE COURT: It is obvious he looked at them when 
he was on direct, too. 

THE WITNESS: Yes, and I looked at them -- I have 
several in my briefcase, as far as that goes, so, sure, I 
looked at them. If I open my briefcase they are in front of 
me to see sometimes, 

Q Mr. DeVilliers, do you know whether there is a 
drawing of the cam gear in Plaintiff's Exhibit 23 as you see 
it before yu now? 

A Not without thumbing through the whole pile. 


MR. LAGEMANN: Will you stipulate that themis no 


have the witness look through it? 
THE COURT: Why don't you have the witness look 
through it? Go ahead. 
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MR. DeRENSIS: I don't believe there is a drawing 
of the cam gear in there. 

MR. LAGEMANN: Will you so stipulate? 

THE COURT: Let's have the witness go through this. 

THE WITNESS: There is a drawing of a cam gear 
some place. I looked at one. 

MR. DeRENSIS: Your Honor, we will stipulate it is 
not in them, 

THE COURT: It is not in there? Okay, fine. 

MR. LAGEMANN: Your Honor, I move at this point to 
strike any and all exhibits relating or pertaining to the 
computer simulations which were run on a threshhold of .92G 
because that figure was calculated from a document containing 
data which is not in evidence. 

MR. DeRENSIS: Your Honor, we, at the close of 
plaintiff's case, sought to introduce that document. There 
was an objection, requiring Mr. Perrino to introduce that 
document. We have it here. Iwill be put into evidence. 

THE COURT: Do you want to stipulate it in, Mr. 
Lagemann? 

MR. LAGEMANN: Absolutely not, your Honor. We have 
never seen this document before. 

THE COURT: Your motion is denied. 


HR. DeRENSIS: We gave you a copy of that. 
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document. 

THE COURT: I dont care. The motion is denied, 

MR. DeRENSIS: Here is a copy right now. As far as 
I knowwe mailed it to you sometime ago. 

MR. LAGEMANN: Never got it. 

Your Henor, is the motion denied -- 

THE COURT: That is what I said. 

MR. LAGEMANN: <-- subject to connection to this 
thing coming into evidence? 

THE COURT: Yes. 

MR. LAGEMANN: Your Honor, we are going to be dis- 
cussing plaintiff's 5A. Would you like a copy? 

THE COURT: No. I have seen it so many times. Go 
ahead. 

Q Mr. DeVilliers, I have handed you a copy of 
Plaintiff's Exhibit 5A. I am asking you to look at a part or 
a component labe’ed adapter gear on that exhibit. Did you 
simulate the adapter gear in your computer simulations? 

A I simulated it -- yes, it's part -- it's integral 
to the simulation but not specifically. 

Q Did you simulate it as a part of the overall gear 
ratio which spun the centrifical governor. 

A The adapter gear is, as you just said, one of many 
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gears between the governor and the rear wheels. 


Q Correct. 
A All right. And that entire gear train is representé¢d 
by the gear ratio, and the word gear is even -- well, yes, 


that's a correct statement. When one uses the word gear 


ratio, sometimes he is thinking of the ratio of one gear to 


another one, where as in fact it isa net gear ratio from this! 


governor way back to the back wheels, and to the extent that 
the adapter gear is nixed up in that, fine, I simulated it. 
Q Let me see if I understand you. Is what you are 
saying that you simulated this adapter gear as a component 
or part, if you will, of a number of gears running from the 
rear wheels to the sensing unit which c mprised the gear 


ratio which you used in your simulations? 


A Yes, including some of the gears within the car 
itself. 
Q Did you simulate the performance of the adapter gea 


as a gear meshing with another gear? 
A No, I did not. There is no reason to. 
Q In the Perma Anti-Skid Dev,ce, to what is the 


adapter gear affixed? 


A In the Perma device? 
Q Anti-Skid Device, to what is the adapter gear 
affixed? 
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A It is right in front of me. It's affixed to t ir 
gear box. 

Q Is there a component which connects the adapter 
gear to the gear box, and if so, what is it called?! 

A I don't know what you'd call that, a link, cable, 
something like that. This thing here you mean? 

MR. LAGEMANN: May the record indicate .at the 
witness is pointing to the area in Plaintiff's Exhibit 5A 
between the unit labeled adapter gear and gear box. 

Q Incidentally, yar have studied the Perma Anti-Skid 
Device, have you not? 

A Of course, I studied the Perma Anti-Skid Device. 

Q How many parts are there, sir, between the adapter 
gear itself and the gear box? 

MR. DeRENSIS: Can we give him one of the hardware 
we have available here? 

MR. LAGEMANN: Your Honor, I would like to do this 
yet off this drawing. 

THE COURT: Absolutely not. It is one of the most 
unfair requests I have heard in this trial. 

A I don't know how many parts are in that train. It 
could be one part or three. 

THE COURT: The record should reflect that Perma 


Anti-Skid Device, as depicted on Exhibit 5 and Exhibit 5A, 
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is not a schematic, is not ‘rawn to scale, does not show all 
the parts, is merely a representation of the device in such 
a way that a layman could understand it. 

To ask an engineer to count the parts between one 
section and another, depending upon that, is absolutely and 
completely, to my mind, unfair. 

MR. LAGEMANN: Do you have a cut-away you want to 
use? 

MR. GRAND: Here is the one in evidence. 

Q Mr. DeVilliers, I am handing you Plaintiff's 
Exhibit 3 and 4, which are now connected. Looking at 
Exhibit 4, which is the adapter gear and gear box component, 
can you tell me if there is an adapter shaft connecting the 
adapter gear to the jear box? 

A Yes, I see a shaft gear, but I also can tell that 
it is connected somehow internally to this, and I might say, 
in answer to you, that you asked me if I studied this -- 


yes, I studied it. I studied it for what I needed to know, 


and certainly it was not necessary for me to know the internals 


of the connection here to get this gear ratio that I was 
after. All I cared was that it was there. 

Q Did you simulate a connection between the adapter 
gear and the year boxes? 


A Well, the fact that I put a gear ratio in, to imply 
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a ratio for all these gears, of coursg is a simulation. 
Q Does the udapter shaft affect the gear ratio, sir? 


A The adapter shaft? 


Q Yes. 
A No, not that I can see, 
e Did you simulate its performance? 


MR. DeRENSIS: I think that has been asked and 
answered, 
THE COURT: Let him answer again. Go ahead. 

A To the extent that I assumed that it turned around 
with the gear that was on it, I simulated its performance, 

Q Did you simulate it in any other respect? 

A No, I did not. 

Q Let's take a look at the component which is labeled 
gear box in Plaintiff's Exhibit 5A and which you have before 
.ou in a cut-away model in Plaintiff's Exhibit 4. 

Do you see a number of gears in that gear box? 

A Yes, I see two. 

Q Did you simulate 1! s.se gears in any respect other 
than their being a part of the gear matio? 

A No, I had no need to, 

Q Incidentally, I notice, sir, that when you are 
handling Plaintiif's Exhibit 4 and when you touch the 


adapter year that there is a certain woggle or freedom of 
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motion here. Do you see that, sir? 


A 


Q 


to rotate 


Does that 


A 


yes. 


Q 


Yes, I see that, 

Did you simulate that woggle or freedom of motion? 
Woggle isn't a very technical term. 

I grant you, sir. I am not a very technical man. 

It appears that the entire adapter shaft is able 
without moving the entire gears in the gear box. 
appear to be correct? 


On +S particular piece that is in front of me, 


Did you simulate a freedom of motion of the adapter 


gear relative to the gears in the gear box as a part of ycur 


computer simulation? 


A 


No, I did not. 
MR. DeRENSIS: That has been asked and answered. 
THE COURT: He just said he did not. 


By the way, Mr. DeVilliers, is it possible to manu- 


facture that without a "“woggle" or whatever you would call it? 


THE WITNESS: It could be very much minimized. 


That's part of a mechanical development program. It's a 


matter of 


Q 


fineness of design, tolerances, that kind of thing. 


Mr. DeVilliers, would it be technically possible to 


manufacture a mechanical device of this neture with absolutely 


no motion 


or woggle, as the Judge and I have come toqll it? 
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A I would have to say that there is not very much of 
anything in this world which you can measure and say it is 
zero, but you can make it smaller. 

Q Is your answer, then, sir, yes or no? 

MR. DeRENSIS: .sked and answered, yourHonor. 
THE COURT: I understand the answer. 
MR. LAGEMANN: Very good. 

A And, of course, the whole thing has to be taken 
into, you know, in deciding whether two -- 

THE COURT: Wait a second. There is no question. 
Just hold on, okay? 
THE WI°"ES*: I'm sorry. 

Q Mr. DeVilliers, at the present time, connecting 
Plaintiff's Exhibit 4 and Plaintiff's Exhibit 3, there is a 
black rubber coated device which I believe is the component 
labeled as flexible shaft on Plaintiff's Exhibit 5A. Do you 
see the device that I am holding? 

A Yes. 

Q Did you simulate the performance of the flexible 
shaft in your simulation? 

A What do you mean by performance? 

~) Let me ask the question again. 

Did your simulation take into account the fact that 


the Perma system has a flexible shaft connecting the gear box 


6 
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to what is labeled on Plaintiff's Exhibit 5A as the sensing 
unit? 

THE COURT: What he is trying to ask you, Mr. 
DeVilliers, did you include any possibility of torque in 
between the two items? 

THE WITNESS: Yes, of course. It is implicit that 
thereis torque between these two items and that that shaft 
will transmit that torque. 

Q Did you simulate any torsional elasticity of the 
flexible shaft? 

A I studied the thing and concluded that it was 
minimum, 

Q What did you study? 

MR. DeRENSIS: Will you let him finish his answer, 
please? 

THE COURT: Let him finish. Go ahead. 

A I studied it, studied it as a torsional spring, 
connected on the other end to the rotating inertia up in this 
governor, through this gear train and concluded that any 
frequency of oscillation which would be induced by that thing 
would be far in excess ofthe cycling speed in the sense that 
Perma unit cycles, so far in excess that it was negligable in 
the performance of the system, 

Q What data did you study which led you to your con- 
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clusions with reference to the flexible shaft? 

A I believe I asked Mr. Perrino about that shaft, 
and he explained to me that he had the latest shaft. He gave 


me some technical data on it. The details of it I @aon't 


remember, but Iws able to use it at the time to draw 
Q Did he give you a document? 
A A document? 
Q Yes. 
A No. He told me in words. 


MR. LAGEMANN: Your Honor, I must note again at 


this time that Mr. Perrino's testimony is devoid of any 


duta with reference to the flexible shaft and -- 

THE COURT: We will have him back. You can 
that. 

MR. LAGEMANN: Do I understand, your Honor, 
Mr. DeVilliers' simulations will be taken subject to 
connection as well? 

MR. DeRENSIS: Your Honor, I think there is 


reference in his testimony to that flexible shaft and 


that. 


ask him 


there 


is also a reference in Mr. Goor's testimony to that flexible 


shaft, and the nature of the torsional flexibility of 


MR. LAGEMANN: If I may speak to that, your 


it. 


Honor, 


Mr. Goor's reference to it is unsupported by any document in 


evidence, and it, too, should be stricken on the same 
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THE COURT: Any document in evidence? 

MR. LAGEMANN: That is correct, your Honor. 

THE CORT: No. 

MR. LAGEMANN: It is also unsupported by any -- 
I believe Mr. Goor stated, your Honor, he saw documents givin: 
these figures, and these documents have never been provided 
to the Court. 

MR. DeRENSIS: Your Honor, he has also examined 
the very thing that is in front of him, which contains a 
flexible cable. 

THE COURT: You are talking about 23? 

MR. DeRENSIS: No, I am talking about 3 and 4, the 


connection between 3 and 4. 


Q And have you examined this particular cable, sir? 

A That particular cable? 

Q Or a cable like it? 

A No. I examined what it is they are to do. 

Q Did you measure the torsional elasticity of it? 

A No, I didnit measure this. I assumed, justifiably, ke 


that if one wants to transmit torque from here to here and 


motion, that one can do it. 


A-718 


SOUTHERN DISTRICT COURT REPORTERS, U.S. COURTHOUSE 


CAV EV CMO HEe YN CA F aeuen 


10 


1} 


17 


18 


=: = BP 


thes. 23 DeVilliers-cross 373 
Q Mr. DeVilliers, I am handing you copies of Plaintif 
Bxhibits 132, 133, 133A, 134 and 135. Do these documents, 
sir, comprise all of the inputs into your simulation? 
MR. DeRENSIS: Does he mean numerical inputs? 
THE COURT: I don't understand the question. 
A These documents describe -- 
THE COURT: No, no. I£ I don't understand the 


question, how can I understand your answer? 


Q What do these documents contain? 
A I could refer you tomy direct testimony -- 
Q Very well, let's just back up. Let's take a look 


at Plaintiff's Exhibit 132. Were the formulas and equasions 
contained in this document entered into the computer during 
your computer sir :lations? 

THE COURT: All of them? Is that the question? 

MR. LAGEMANN: Yes. 

A This model was modeled in our computer simulation. 
As a matter of fact -- 

MR. LAGEMANN: Let the record indicate that the 
witness is pointing to the schematic, if you will, with the 
letters and numbers attached on the front page of Plaintiff's 
Exhibit 132. 

Q Please continue, sir. 


MR. DeRENSIS: Could you read the question back to 
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371. 
the witness? | 
THE COURT: lie wants to know if all of the formula; 
set out in Plaintiff's Exhibit 132 were put into the ithe: 


A Yes, they were. What I am getting at is that the 
Original computer model is .ot only this model, but, if any- 
thing, it is even more -- it includes, for instance, some 
wind drag, but this is the model that was Simulated, and this 
is in the computer. These equasions ie 

Q You have lost me, sir. You say the original mode] 
contained wind drag? What do you mean by the original model? 


A I mean the model that's in the computer. It is the 


“same one. This is the documentation. Such things as, for 


instance -- | 


— 


Q Let me -- 
MR. DeRENSIS: Let him answer, 
MR. LAGEMANN: I'm trying to get back to the wind | 
drag question. 
Q Were you going to discuss wind drag, Mr. DeVilliers 
A I was going to point to another area, 
THE COURT: Very well, let's get back to wind 
drag. 
Q Did the computer Simulations which you ran for this 
case contain wind drag data? 


A Yes, it had a drag co efficient for the car. 
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Q Is there any wind drag co-efficient contained in 
Plaintiff's Exhibit 132? | 


A On this exhibit where it shows the general LaGrance 
t 
equasions of motion, on the far right of the equals sign ther¢ 


is -a term, a letter that says Q;- That would come in as a 
generalized force represented by drag tothe car going throusf. 
the air, which simply helps the brakes, of course. It is 
very minimal and I saw no point in writing that down here. 

Q Writing it down where, sir? 

A In putting it in, when I wrote, prepared this 
documentation. 

Q I am afraid you have lost me. We are talking about 
the same document, 

A Yes. 

Q Let me see if I understand you. This term on page 
2 which is Qs. == 

A Yes. That is a place for a force. 

Q Are the computational processes whitch: eens to that 
value contained anywhere in Plaintiff's Exhibit 132. 

A Wind drag? There is not any wind drag in this 
exhibit that's in front of me, no, that is true. 

Q Inaher words, you had wind drag in the computer 
and yet you have not given us the formulas which you used to 


create or recreate, if you will, wind dray in an automobile; 
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2 is that correct? 

3 A That's true, because I considcred the whole thing 

4 negligable. I had the deck for a while. I just left it 

5 ther. 

a Q You say "deck" did you use cards or tape? 

7 A I used cards. 

8 Q So you have a card deck? 

8 A Yes. It is a matter of entering the source prograr| 
10 into the computer, 

ll Q But trere is a deck? There is a deck? 

12 A Yes. 

13 Q Does the deck still exist? 

14 A Yes. 

15 Q ‘Would that deck contain something pertaining to 

16 wind drag in it? 

Wi A Yes. Ine simulated results which were presented 

18 here have wind drag in them. 

19 Q And yet they don't -- 

20 A I can assure you that it is rather small. To show you 
21 


the effect of it, on one time running that model in which the 
brakes never came on, the computer ran all night trying to 
stop on the wind drag, so there is not much there to do it. 


Q But, in any event, sir, did you include wind drag 


- 2 42 a 


Or any computation in any of the documents that you prepared? 
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A You do not have any wind dray there. 
MR. DeRENSIS: Your Honor, that's been answered 
already. 
THE COURT: Yes. He said there is no wind drag 
ther, 
Q Directirg your attention to 132, can you point to a 
formula in there, sir, wnich represents oscillation of the 


flexible shaft? 


A No, I can't. 

Q Did you simulate oscillation of the flexible 
shaft? 

A I just explained that I decided it was negligible. 


It didn't obviously simulate it. Why bother? Something that 
is very negligible, if something had a very high frequency, 
of oscillation, one can assume it isn't very rigid. 

Q How did you decide that oscillation of the flexible 
shaft was negligible? 

A Again, based on the fact that either the flexible 
shaft that was there or one thot would be put there, that it 
does not have to, a priori, have a lot of flexibiiity between 
here and here, so why simulate it? 

Q Did you reach that conclusion in the process which 
you just described or did you analyze any data or enter any 


books on the subject, or anything else? 
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A I hasically studied the hardware and the drawings 
and talked to people and made my conclusion. 

Q Did you study a drawing of “he flexible shaft? 

A I don't remember whether I specifically looked at 
the drawings of the flexible shaft or not. I might have. I 
just don't remember. I was just simply concerned as that 
it was there. 

Q Take a look at the component labeled drive gear, 
Plaintiff's Exhibit 5A. Did you simulate the performance of 
that gear in any respect other than the fact that that gear 
was involved in the overall gear mtio? 

MR. DeRENSIS: Your Honor, hasn't that been 
answerec in a different way? 

THE COURT: I don't know. Try it this way. Go 
ahead, 

A The answer has to be the same. It is just part of 
the overall gear ratio. 

Q Is the answer no. 

MR. DeRENSIS: He answered that, your Honor. 
THE COURT: He answered it. It is part of the 
Overall gear ratio. 

Q Was it simulated in any other respect? 

MR. DeRENSIS: That's been answered, your Honor. 
I thought that was his original question. 
A-724 
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- MR. LAGEMANN: I don't helieve we ever got a yes 
3 or no on it. 
4 THE COURT: Anything thin the gear ratio, did you 
5 have any other -- 
6 THE WITNESS: No, no, I did not. That's it. 
q Q Take a look at the component call cam gear. Did 
. you simulate the performance of the cam gear, sir? 
’ A The cam gear was represented in the two areas 
10 again that we have testified to, I believe previously, namely 
il as part of the gear ratio and as the trigger -- part of the 
12 triggering device for the system. 
13 Q In other words, you simulated cam gear in two 
i“ respects; is that correct? 
15 A Of course, because the thing exists in two respects 
6 Q Did you simulate the gear performance of it as a 
u gear meshing with another gear? 
as A No, I didn't do that. 
19 THE COURT: You mean separately, not as part of the 
2 whole gear ratio? 
a MR. LAGEMANN: Yes. 
* A (Continuing) Wait. I think maybe we better qualif: 
3 that slightly. If yarmean meshing with another gear, does 
aA one turn the other, yes. It is simulated. I assumed it had | 
25 


teeth on it, for instance. 
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Q Did you simulate it with respect to gear backlash? 
A No. That answer would have to be ‘the same as 
earlier. 
Q Come to think of it, Mr. DeVilliers, did you 


simulate any backlash occurring at any point from the wheels 
through the axle to the differential, through the drive 
shaft, U joints, into the transmission, through the adapter 
gear, gear an flexible shaft and cam gear, did you 
simulate any backlash occurring in any of those components? 
A During the governor operation of the system, back- 


lash wouldn't occur whether it is there or not, giver this 


hovering characteristic we described. 


Q The question, sir, is did you simulate it? 
A No, I didn't put any backlash in. 
Q Could backlash in the components I just described 


have any effect on the function of the cam gear in arming the 


system? 

A It would depend on how. 

Q Would it depend upon the magnitude of the backlash, 
sir? 

A It would have to be that kind of an answer. 


Obviously, if the thing was too excessive, it might not work. 
But it is a matter of degree. 


Q Did you compute, sir, whether such backlash would 
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A I said earlier that because of mechanica] things 
or physical things, within this mechanical train, even if 
you got down to measuring & the microscopic level, no matter 
what you did, there would -- because two things are mentioned 
three or four, there has got to be some. 

Q Some backlash? 

A You are using the word backlash. That has very 


negative connotation. Some motion. 


Q Some -- 
A Relative motion. 
Q Relative or perhaps lost motion, would that be a 


more appropriate term? 

A Motion. 

Q Would that motion be motion which was irregular? 
Let me put it another way, sir. 

A The same unit is going to have the same motion each 
time, 

Q Each time? Can't there be variations in backlash? 

THE COURT: He is using the word motion. Can there 

be variations in motion caused, for example, by wear? 


THE WITNESS: Oh, yes, wear, yes. 


Q Or caused by different road conditions? 
A I don't see how a road condition would get into 
st. 
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Suppose you went over a bump or perturbation some- 


where in the road, wouldn't that cause a shock to go traveling 


up through the axle to the differential t>5 the drive shafts 


to the U joints? 


Sure. 


Would that shock be picked up here at the adapter 


gear and transmitted into the anti-skid unit, or that 


component labelew on Plaintiff's Exhibit 5A? 


know something is going to be felt up here, 


The representation of the shock would be, but it 


affected by the year ratios. 


Did you say would or would not be affected? 


It would be, 


Certainly. Would the shock be -- 


Let me say that if you hit a bump down here, you 


necessarily be as hard. 


‘ 


Let's say we did hit such a bump, sir. 


but it ma not 


Would that 


bump be transmitted to the anti-skid unit as an acceleration 


or deceleration of the flexible shaft? 


MR. DeRENSIS: Your Horor, I think we ought ‘o make 


it clear whether we are talking about a bump on the road 


or a bump to the gear box. 
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THE COURT: I think it is Clear. Go cwhead. 


If that bump was hit in such a manner as to accelerdte 
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or decelerate the wheel instantaneously, of course it would. 
Q Let's assume that the bump is not hit in such a 


manner as ¢o accelerate or decelerate che wheel but only to 


A I would say *hen -- 

THE COURT: Wait a second. 

(Record read.) 

MR. DeRENSIS: I object to that because there is 
no foundation laid, that such a shock would be transmitted 
unless there is awheel deceleration or acceleration. 

tHE COURT: We are in vhe realm of pure theory, 
absolute and complete, pure theory. It doesn't happen in the 
real world. Now do you really cal the mestion answered? 

MR. LAGEMANN: I believe, your Honor, that we are 
in the realm of pure theory throughout this simulation. 

THE COURT: Do you want it answered? Yes or no. 


e 


trensmit a shock through the vehicle drive train. 
MR. LAGEMANN: Yes. 


A I can't see how any shock that did not in some way 


to show up here, 

THE COURT: Pointing to the sensing unit, 

THE WITWESS: Yes, the sensor. It might bend the 
U joint of the car a little bit. 


Q Mr. DeVilliers, when you were working at Kelsey- 
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Hayes, were you aware of any efforts by Kelsey-Hayes to 
employ a transmission mounted wheel peed sensor? 

A Yes. 

Q I show you a copy of Plaintiff's Exhibit 121, page 
6, figure 5. Is that a rough schematic of this transmission 
mounted wheel speed sensor as used in Kelsey-Hayes? 

A Having always been around that at program -- I mean 
intimately around it, you mow, desk to desk type of intimacy, 
I would not want t~ say that this is exactly or wasn't, for 
that matter, what they did. I only know that they were 
working with such a device. If they testified they put it 
in this paper, fine. That's it. Why argue about it? 

Q Did they ever market such a device? 


A No, to my knowledge, they didn't put that into the 


market. 

Q Oe 798 have any idea why they didn’t market that 
device? 

A It wasan electrical device. They used in &« lectroni 


speed sensing device. 
Q Excuse me. What was, this, figure 5 of Plaintiff's 
Exhibit 121? 
THE COURT: That is not what he is testifying to. 
A Kelsey-Hayes wheel speed sensor, whether you put 


it out on the wheel or up in the dray frame, at least at the 
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time I was involved with it, was an electromagnetic device 
which produced a very high frequency in terms of relative -- 
that is to the speed of rotation of the wheel, voltage, and 
this voltage -- the oscillation of this voltage was used to 
produce electronic pulses, electrical pulses, which were 

then counted anid averaged to produce a speed. Much different 
than obviously is happening here. 

THE COURT: The question was do you know why they 
didn't use the wheel mounted sensor? 

THE WITNESS: The transmission mount. 

THE COURT: Txansmission mount, I am sorry. 

THE WITNESS: Because of that frequency of pulsing, 
any acceleration or deceleration type of shock in the drive 
train could produce noise, electrical noise. 

Q What was that electrical noise read as? 


MR. DeRENSIS: Could you have him complete his 


. 
answer before you -- 


THE COURT: I think he did. Did you complete it? 
"Because it created electrical noise." 
THE WITNESS: Yes. Such electrical noise could 
come through as a false signal. 
Q Incidentally, is this what you would call an 
electronic pulse generator? Did they mount a rotor and 


stator in there which generated signals? 
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MR. DeRENSIS: Can you tell us what "this" refers 
to? 

A It looks like transmission to me. This mst have 
een that. They used a common type of sensor, rotory sensor 
Whether they put in at the wheel or the transmission, this 
must have been there. 

Q Let's see if we can firm that down. Why don't you 
read the right-hand column -- 

THE COURT: Is this in evidence? 

MR. GRAND: This is in evidence. If the witness 
doesn't know -- 

MR. LAGEMANN: To refresh his recollection on it. 
He says he is not sure. 

Q Would you please read the right-hand column on page 
6 of Plaintiff's Exhibit 121 and tell us if in fact it did, 
"it" meaning the transmission mounted sensor, employ an 
electronic pulse generator. 


A I observe they even refer to the electrical noise 


I talked about. 


Q That's correct, 
A The module sometimes read as skid signals. 
Q The question, Sir, iswhether that statement re- 


freshes your recoliection as whether Kelsey-llayes did in fact 


employ rotors and stators in the transmission mounted wheel 
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speed center. 
MR. DeRENSIS: Your Honor, didn't he just answer 
that? 

A It's cight here. Even without reading this, I 
would say yes, to the best of my knowledge. I am just 
reading here to find out the exact details. 

Q Could an electronic pulse generator by itself 
create a false signal if you had a constant speed drive 
going in? 

A Absolutely, by itself, I can't be sure. I am 
not an electronic engineer. The lights in the room might 
even put a false signal into it due to electromagnetic 


radiation, if you want to be speculative about it. 


Okay. Let's take a break. 


(Recess. ) 
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BY MR. LAGEMANN: 

Q Mr. De Villiers, I am directing your attention to 
Plaintiff's Exhibit 3 which is, of course, the cutaway of the 
anti-skid unit. I am looking at the cam gear in this case. 
Do you see a pin in that cam gear? 

A That little thing right there. Yes, I see a pin 
down there. 

MR. DeRENSIS: We can't hear you. 

THE WITNESS: I'm sure we were both looking at 
the same pin. 

MR. LAGEMANN: May the record reflect that we 
both are. 

Q What is that pin which we see resting on the cam 
gear attached to? 

A That pin is attached to the main drive shaft of the 
governor. 

Q Is the governor driven by the main drive shaft of 


the governor? 


A Yes. 

Q When you state governor, sir, what are you referrin: 
to? 

A These flying weights, the spring combination, ro- 


tating above that axis. 


Q That is the governor which comes into operation once 
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the system has been armed? 

A No, that governor is moving all the time. 

Q Is that the governor which is moving all the time 
but which can respond to variations in wheel speed only after 


the system has been on, the solenoid armature has been with- 


drawn? 
A Yes. 
Q In order to accelerate the governor to which we 


have just referred, does the pin have to be in the position 


we see it here which is at the bottom of the slope of the 


cam gear? 
A Yes. 
Q Zn order to decelerate the governor, does the pin 


in the governor shaft have to be at the top of the incline 


plane in the cam gear? 

A No. 

Q In order to decelarate the governor, using the 
figures in your simulation, at accelerations of over .92 G, 
would the pin have to be at the upper end of the incline 
plane in the cam gear? 

A Yes. 

Q Incidentally, during the simulations, did you 
encounter decelerations at the wheels in excess of .92 G? 


A Well, yes, several times far in excess. 
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Q So whenever that happened, the pin would have to 


be at the top of the incline plane of the cam gear, would it 
not? 

A Yes. 

MR. DeRENSIS: Your Honor, would have to be or 
would be? I'm not sure. 
THE COURT: Would be. I understand. 

A Let me qualify that slightly. It would get there 
within a few milliseconds, in the process of climbing the hill 
The deceleration could actually occur when it is climbing the 
hill. That is the whole principle of the thing. 

Q Is the cam gear directly affixed to the governor sha+t 

A No, it fits over it. 

Q Does it have a freedom of rotational motion relative 
to the governor shaft? 

A Within the groove, within the range of motion rela- 
tive to that pin, yes, it does have some freedom of rotational 
motion. 

Q Approximately h ow many degrees of freedom of rotaticn: 
motion does the cam gear have relative to the governor shaft? 

A I will try and: remember. 

Q Would it be approximately 100 degrees? 

A I have to look at the thing. I figured this out 


once anu I just don't remember. The way to get that answer is 
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to count the total number of teeth on the gear and then count 
the number of teeth represented by -- 


THE COURT: A hill. 


A -- a hill, and just take the ratio of two times 360. 
Q Why don't you do it. if you can ‘9 that quickly? 
A It's a lot of counting. 


MR. DeRENSIS: Perhaps if you gave him 142 for 
identification it would be simpler. 

(Pause.) 

A About 5 over 13 times 360. 

MR. DeRENSIS: Perhaps we can give the witness a 
slice rule and make it easier. 

MR. LAGEMANN: He is almose through, Mr. DeRensis. 

(Pause. ) 

MR. GRAND: On this one I count 16. 

THE WITNESS: You have got 16? That's good, 
because I may have miscounted going around there. 

THE COURT: Do you have a slide rule? 

THE WITNESS: That's about 130 degrees based on 
the number -- 

THE COURT: Do you have a slide rule? 

MR. BENBOW: I have a slide rule. 

THE WITNESS: It's about 130 degrees. 


Q 130? 
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MR. GRAND: ‘that's assuming there are 13 teeth. 

A Assuming 13 teeth. 

MR. GRAND: As I say, the document says 16. I 
counted 16 in another. 
THE WITNESS: If you have got 16, let‘s use 16. 

) No, let's count the number of teeth in Plaintiff's 
Exhibit Number 3. 

MR. LAGEMANN: I would like to note for the record 
that while the witness is counting, that the reference to 
16 teeth comes off of a document which is not in evidence. 

A I'm afraid I seem to count 13 here. 

Q All right, figuring 13 teeth, as you see before you 
in Plaintiff's Exhibit 3, is there a rotational freedom of 
130 degrees approximately -- 

A Let me double check now as long as I have got my 
“wooden brain" here. It's about 138 and a half degrees. 

Q Mr. De Villiers, once the system has been armed, 
is the cam gear free to rotate 130 degrees relative to the 


governor shaft? 


A Yes, relative to the governor shaft. Wait a 
minute, I want to -- if you tcok the little governor out of 
there, yes, it could. However, the fact that the pin is on 


the hill there, it can rotate but it is already exerting a de- 
celeration on the governor itself, even though it is still 
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climbing the hill. So it is not that absolutely free, you | 
see; because of the hill it can apply a force which will start 
to decelerate that. 

Q Let's back up. Are the governor weights directly 
affixed to the governor shaft? 

THE COURT: Directly affixed? 
MR. LAGEMANN: Yes. 
THE COURT: I don't know what that means. 

A They're pinned. 

Q Are the governor weights pinned to the governor 
shaft so that they are not free to rotate with respect to the 
governor shaft? 

A They do rotate with it. 

Q They rotate with it. Do they have any freedom of 
motion or rotational motion with respect to the yovernor 
shaft? 

A No. 

THE COURT: In other words, if the governor shaft 
is not moving -- 
THE WITNESS: They're not moving, or vice versa. 

Q And there is no freedom to move there, is there? 

A Not with respect to the shaft. I'm sorry, it was a 
little confusing. 


Q There is a freedom of motion between the governor 
g 


A-739 


/ 
SOUTHERN DISTRICT COURT REPORTERS, U.S. COURTHOUSE 


FOLEY SQUARE, NEW YORK, N.Y. CO 7.4880 


a a 


| 
| 
| 


jk 7 De Villiers - cross 


shaft and cam gear, is that correct? 


3753 


MR. DeRENSIS: I object to the word “freedom" of 


motion, because I thought he testified that there was some 


restraining force here due to inclination of the gear, so he i 


misstating -- 


THE COURT: Well, I thinx I understand what he is 


trying to say. 
Do you? 


THE WITNESS: I'm not sure. 


MR. LAGEMANN: I will reframe the question. 


THE COURT: Reframe the question. 


Q What is the testraining force, sir, on the freedom 


of motion between the governor shaft and the cam gear? 


A The spring in the microswit i, presses on the cam 


gear which presses on the pin. Since the cam gear has an 


incline in it, that part of that, a component of the micrc- 


switch and spring force is transmitted to the pin in such a 


manner as to restrict the motion of the governor. 
of the design of the system. 
Q Wait a minute. Now, it -- 
MR. DeRENSIS: Let him finish his answer. 
MR. LAGEMANN: I think he did. 
Q Are you finished? 
A Yes, that answer stands. 
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Q Now, the force of the leaf spring which is pushing 


against the end of the cam gear, which does not have the slot -+- 


right? 
A Yes, yes, okay. 
Q Now, does that forre hinder the freedom of motion 


which would cause the in in the governor shaft to rise in the 
cam gear slot? 

A Well, first it is supposed to. 

Q If decelerations of over .92 G, to use the ires 
in your simulation, were encountered while the system was 
armed in operation, would the pin rise on the cam gear slot? 

sR. D@RENSIS: Your Honor, there is a physical 


impossibility here. If the system is armed, how can you have 


deceleratinn? 

MR. LAGEMANN: I object to this testimony by the 
lawyer. If it is a physical impossibility, I think the 
witness should be answering it and certainly not Mr. DeRensis. 

MR. DeRENSTS: There is no foundation laid for this. 
The first question should be, "Is there?" 

THE COURT: Let me ask you a question first, all 
right? When the pin is going up the hill, is the microswitch | 
engaged? 

THE WITNESS: The microswitch is engaging; vou know, 


the microswitch has to move a small amount against the spring 
A-741 


SOUTHERN DISTRICT COURT REPORTERS, U.S. COURTHOUSE 
FOL FY SOUARF NEW Y¥OMK NY CO 7. 4san 


jk 9 De Villiers - cross 3755 


10 


11 


7 2 2 #8 


to engage, and as it climbs the hill it pushes it back, but 
there is a force in the microswitch and that is what produces 
the .92 G, the G requirement. 

MR. BENBOW: Keep your voice up, please, Mr. De 
Villiers, 

THE WITNESS: Yes, sir; I'm sorry. 

Q However, when the System is armed, Mr. De Villiers, 
if the pin were to climb the cam gear plane, and push against 
the spring, would it have any effect on the Operation o! the 
unit, keeping in mind, of course, that the solenoid is already 
retracted? 

A When the system is already armed, if the solenoid 
is already retracted, the circuit has already been closed a 
second time back here and the cam gear and the microswitch 


are irrelevant. It is a redudant circuit closure. 


THE COURT: That is what I thought. Okay. 

Q If the w.’te Delrin gear, which is labeled drive 
gear in Plaintiff's Exhibit 5-A, were to dec€lerate, let us 
Say, at 1l.5G -- 

A 1.5 G of the rear wheels. 

Q Yes, 

A Okay; fine. 

Q ~~ would the pin climb the incline plane in the cam 


gear? 
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. A Yes, it would; no doubt. | 
. Q And wouid th: relative position of the cam gear in | 
’ the governor shaft change while that was transpiring? | 
’ A Yes, it would. | 
Q Would it take a period of time for this to hapnen, 
’ a finite period of time? 
‘ A Yes, it would. 
° Q Have you calculated how long it would take? : 
” A Precisely, no. Let me think. I have done some 
ul calculations -in that area, ‘res. 
* Q Well, what were the results? 
” A And, in fact, 1t would depend on the degree, the time 
" itself, because of the fact of the inertias involved. | 
* THE COURT: Keep your voice up. 
" A The time itself could vary with the magnitude of 
: deceleration posed. For instance, with a very gentle or | 
* buildup of the deceleration it could simply follow, climb the 
” hill just as the deceleration was being generated. 
» Q And if you had a higher level deceleration would 
" it take a shorter period of time? 
? A If it took a quickly-applied low level of decelera- 
° tion, it would take one period of time. If it took a quickly- 
2 applicd, very nigh level of deceleration it would take a 
ys) 
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Q Just try to establish this. Is the governor driven 


by the cam gear? 
A Yes. 
Q All right, now, if the pin is in the upper position 


of the cam gear slot, there is a deceleration -- 


A Yes, 
Q -- is the pin going to go down? 
A The pin is already in the upper -- 


Nn. . 
MR. DeRPNSIS: I object to that, pure speculation; 


there is no foundation that that could ever tak2 place. 
| THE COURT: Let him answer it. 
A If the pin is in the upper position of the slot, there 


is already a decelerationoccurring, or it wouldn't be there. 


Q All right, what happens then -- Suppose there was an 
acceleration? 

A It goes back down again. 

Q Would it take a period of time? 

A That is dependent on how fast the acceleration can 
occur. 


THE COURT: It is a finite period of time. 


Tl 


= 


E WITNESS: It would teke a period of time without 


doubt, some period of time. I don't know how long it would be,| 


but it would be fast. 


THE COURT: The peri. i of time that we are talking 
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2 about, would it be measured in milliseconds? 
: THE WITNESS: Yes. | 
‘ Q And, of course, during the acceleration, would that | 
. period of time be affected by the force of the leaf spring 
. operating against the end of the cam gear? 
’ A Yes, it would. 
Q Would it be shortened by the -- 
: MR. DeRENSIS: Would what be shortened, in relation 
” to what? 
a THE COURT: The period of time 
Q -- that it takes the pin to travel back down the 
* incline plane in the cam gear? 
2 A Let me think for a minute. Ther2 is some complexit: 
in that area that I want to make sure that I adequately 
" elucidate. 
od Q Indeed, sir, there is. 
a A During the drop back down the hill, if, for instance, 
“a we had a ~~ well, during the drop back down the hill, if for 
20 Some unknown but extremely high reacceleration or acceleration| 
a is what I should really szy, the pin might even momentarily 
* break contact with the cam gear. llowever, now, we have another 
” dynamic system involved, namely that of the mass of the cam 
” gear traveling back and forth on the shaft, combined with the 
” spring in the governor svitch. It is my Opinion -- and I 
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didn't specifically calculate this, that that mass is so 
light that there would be a very great difficulty for that 
cam gear not to actually just follow the pin. 
Q While this cam gear is traversing either up or down +¢- 
MR. DeRENSIS: I can't hear you. 

Q While the pin is traversing the cam gear, is there 
any, let's say we are in a deceleration sense and it is going | 
uphill, is there any lost motion between the rotation of the 
drive gear -- 

MR. LAGEMANN: Withdrawn. Let me start all over. 

Q When the system is decelerating and the white drive 
gear is decelerating, let's say at 1.5 G, is there any lost 
motion or lag between the deceleration of the drive gear and 
the deceleration of the governor? 

HR. DeRENSIS: Could we have a definition of "lost 
motion" here? 

MR. LAGEMANN: I think the witness is -- 

THE COURT: I understand. Go ahead. 

A I think you mean acceleration, spinning back up 
again, the wheels speeding up again. 

Q Either one. No, actually I think I meant decelera- | 
tion, when we are climbing the hill. 

MR. GRAND: Is this a dialoque that the reporter is 
picking up? 
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| 
THE COURT: I hope so. 


2 

. M4R. LAGEMANN: I apologize. 

' THE WITNESS: I'm really having difficulty coping 
, with this question because I'm not even sure what question I | 
' am answering any more. 

? MR. GRAND: That's an answer. 

’ Q When the drive gear is decelerating -- 

, A Yes, okay, when the drive gear is decelerating. 
7 Q -- at the start of the deceleration input, would 

“ the pin be located at the bottom of the slope of the cam gear? | 
” A Yes, it would, most likely. It does not have to be 


be. 

Q Let's assume further that there is a deceleration 
of 1.5 G at the drive gear. 

A Yes, atl right. 

Q Now, as we have already established, this will cause | 
the pin to climb the incline plane in the cam gear, is that 
correct? 

A Yes. 

Q Which will take a finite period of time? 

A Yes, it will. 

Q During this finite period of time, is the centrifuga 


governor decelerating at the same rate that the drive gear is 
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deceleratiny, during the period in time when the pin is 
climbing? 

A No, it would not. It is building up to it. 

Q That's right. 

A It is building up to it. 

Q Could one term that buildup a lag in the relative 
acceleration rates of the drive gear as opposed to the 
governor? 

A That is precisely what is represented by, I believe, 
20 milliseconds in the simulation. The governor time con- 
stant, cam gear time constant. 

Q Showing you -- 

A Lt won't show up on there. It shows up somewhere 
in the representation. 

Q Mr. De Villiers, you have mentioned a millisecond 
lag in the operation of the arming function of the system, is 


that correct? 


A Yes. 
Q Relative to the cam gear. 
A Not a delay; a lag. 


Q A lag. 


A Okay. 
Q And where is that 20 millisecond figure found? 
A Right here. 
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MR. LAGEMANN: Okay, the witness is indicating iten 
number 6 on page 1 of Plaintiff's Exhibit 135. 


Q Is that 20 millisecond lag entered into the formula 


| 

| 

| 

| 

| 
which is on page 4 of Plaintiff's Exhibit 134 and which is 
labeled Deceleration Sensor? 

A Yes, it would be. It is call Tau sub dec. I had 
forgotten about that; these were down here. | 
Q Was the 20 millisecond lag and the formula which 
represents it used in computing the time it would take to 

arm the system? 
A I think in the sense you mean it, yes. 

MR. DeRENSIS: Perhaps we ought to have some clari- 
fication of what sense is being use by each. 

THE WITNESS: That equation is right in the simula- 
tion. That is a deceleration sensor equation represented in 
the simulation. That is how it is used. It is a differential 
equation. 


Q Was this formula used in the computation cf governor 


response after the system had been armed? 


A Yes; both ways. 

Q Used both times? Pet 
oe 

A Yes. 

Q It was not branched out? 

A No, used both times. I think I understand what you 
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you are trying to ask. 


differential equation gets back to -- 


again. 


for an input of deceleration at the drive gear, that is the 


following deceleration represented in the aovernor. 


De Villiers 


- Cross 


3763 


The model is such that I described last time, and 


It comes 


it is a first order devi 


up with that buildup, so that if the drive gear suddently step 


up with this acceleration, the governor follows it up like 


that, and this is 63 per cent. 


goes the other way. 


Q Mr. De Villiers, does the 20 millisecond period 


It works the same way when it 


pertain to the time it would take the pin to climb the incline 


plane in the cam gear or does it pertain to the time it would 


take the pin to go back down? 


A Both ways. 


MR. 


THE 


DeRENSIS: 


COURT: 


time he has said it. 


A Again, it is a modeling of the thing, as a first 
Order device, because of friction, et cetera, in there, but 


it is a complicated device. 


MR. 


know if he is 


THE 


THE 


GRAND: 


He said both ways. 


I think it has been answered. 


answering a question or not. 


COURT: 


WITNESS: 
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It is the second 


We can't hear the witness and we don't 


ne 


He said it is a first order device. 


a“ 


Sort of a representation of the device 


| 
Yes, that formula affects -- that little 
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2 Q fir. De Villiers, didn't you previously state that it. 
3 would take a shorter period for the pin to go back down the | 
4 incline plane because of the force of the spring operating q 
5 on the end of the cam gear? 
6 A Yes, that is, it could. It doesn't have to. You 
7 || see -- 
8 THE COURT: All right, it could. It doesn't have 
9 to. That's enough. Next question. 
10 Q Mr. De Villiers, if the force of the leaf spring 
il is pushing on the back of the cam gear, wouldn't it tend to 
12 propel, if you will, the pin down the incline plane? 
13 A Sure. 
14 
5 
16 
17 
18 
19 
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Q Woulda't that. shorten the period of time it wouid 
take for the pin to go down the plane? 
A Shorten it relative to what? 
Q Relative to the time that it takes to climb it. 
A Climbing is working against it. 
Q When it goes down, it is workingwth it, isn't it? 


MR.DeRENSIS: 


same here, both going up and going back. 


Are we assuming the forces are the 


A That's what's going to make it go down in the first 


place, otherw 


go down. 


ise. That's the only thing that will make it 


Q Wouldn't an acceleration make it go down? 


A If you simply accelerated it without the leaf 


spring there, 


It's the only thing that makes it go down. 


there is fric 
whole thing. 

THE 

a millisecond 

THE 

Q Mr. 


following the 


the cam gear wouldn't even move, 


But, 


actually. 


you see, 


tion in there. It is the integral part of the 


COURT: Mr. DeVilliers, what do you understand 


to be? 


WITNESS: One thousancth of a second. 


DeVilliers, would you look at the formula 


words "Deceleration sensor" on page 4 of 


Plaintiff's Exhibit 134 and tell us if the friction in the 


operation of the cam gear to which you just referred is enter¢d 
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into that program. 

A It is implied in the time constant. 

THE COURT: But you did use the time constant, 
right? 
THE WITNESS: Yes, 

Q Mr. DeVilliers, isn't the hehavior of that governor 
really a second order system? 

A To the extent -- yes, there are second order 
effects in there. I chose to represent it as a first order 
device because I deemed it to be reasonable. This is not 
incommon at all. 

Q Yet there are second order characteristics in 
there; is that correct? 

A Oh, yes. No doubt. 

Q Would those second order characteristics have any- 
thing to do with the performance of the goverr.or? 

A As a matter of fact, that was what I was elucidating 
earlier, where I wa saying that the time constant -- the 
time of actuation actually varies the initial effects that 
would vary it, to the benefit of the system, 

Q I don't think ypu quite responded to my question, 
Mr.DeVilliers. 

MR. DeRENSIS: I object to that. 
THE COURT: I think he did too. Do you want to ask 
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2 | another question? 

3 MR. LAGEMANN: May we have the answer read. 

4 (Record read.) 

5 Q What do you mean by the initial effects that would 


6 |ivary itto the benefit of the system? Is that your first 


7 order characteristic? 
8 A No. Remember when I was describing how a gradually 
9 applied deceleration -- the pin would almost stay right with 
10 the acceleration as was occurring and almost would not be 
ll a dynamic thing? On the other hand, a lightly applied -- 
12 a low magnitude but quickly applied step of deceleration 
13 could cause it to take one amount of time to get to .92 G's, 
14 whereas a very high magnitude quickly applied deceleration 
15 would take another amount of time to get to .92 G's, simply 
16 because it is heading for a much higher value, so it is going 
17 to cross through there quicker. 
18 Q Mr.DeVilliers, is the formula following the word: 
19 "“Deceleration," in the center of Plaintiff's Exhibit 134, is 
20 that a first order differential equasion? 
21 MR. DeRENSIS: Can you give us a page? 
> 

2 Mk. LAGEMANN: Page 4 of the exhibit. 
3 A Is that the one that says brake torque combine with 
2A Perma-Vac? 
os Q No. The one that follows the words “deceleration 
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sensor." 
A Yes, that's a first order differential equasion. 
Q Isn't it possible to simulate backlash with a 


first order differential equasion? 

MR. DeRENSIS: I thought we agreed we weren't going 
to use the word backlash, but some other word. 

THE COURT: Let's use bac lash. I think we under- 
stand it. 

A A backlash is an algebraic thing, so it is not in-- 
you can't -~ it is not something that implies a rate of chang 
like a differential equasion implies, so -- 

Q So it couldn't be done? 

A Let. me think. I don't want to say absolutely. 

MR. DeRENSIS: Objection. 
THE COURT: Let him answer. 
(Pause. ) 

A (Continuing) I could think of one -- yes, it could 

be simulated, as such. I could think of >ne way to do it. 
Did you do it here? 

A No. 

Q Do you see the formula following "solenoid" on the 
same page of the same exhibit? 

A Yes. 


Q And does that refer to the solenoid actuation time 
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which would be on Plaintiff's Exhibit 135? 

A Yes, it does. Tal sub sol refers to such. 

Q Did that time constant come into play in your 
Simulation after this System had been armed? 

A Yes, it did. Tho solenoid does not start to move 
until the microswitch is closed. 


Q Once the microswitch is Closed, what happens in the 


Perma system? 


A Once the microswitch is closed and, of course, 
assuming the pressure switch has already been closed earlier, 
the solenoid coil now has a current going through it and the 
solenoid will k in retracting to allow the governor to 


Operate, 


Q What happens when the solenoid armature becomes 
fully retracted? 

A It touches the back of the solenoid casing which 
Closes another circuit, the same effective circuit that the 
microswitch closed in the first place, thus allowing the 
microswitch to kecome disengaged and still have the solenoid 


held in its retracted position, 


Q Is that circuit which is closed when the armature 


reaches the back of the solenoid sometimes called a holding 


» Circuit, if you know? 


A I hedn't heard that name applied to it, but I don't 
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Care what you call it. 
Q What break? that circuit? 
A When the pressure drops below the low pressure 
setting of the pressure switch, that circuit is broken. 
Q Is it broken before then if the system remains in 
operation? 
THE COURT: I am nov sure I understand the question 
MR. DeRENSIS: I think there is some confusion over 
the system remaining in opera‘ ion. 
Q When the system is armed, the microswitch is closed 
is that correct? 
A Yes. 
Q When the microswitch is closed and the pressure 


switch is closed, current is sent to the solenoid, is that 


correct? 
A Yes, and the solenoid starts retracting. 
Q When the solenoid fully retracts to the back of the 


solenoid, it closes a circuit. 


A Yes, the same circuit in effect that the microswitc 
closes. 
Q When this circuit is closed, does the microswitch 


have any effect on the solenoid? 
A No, it doesn't. 


Q in Ocher words, in essence the n° °:.". ‘witch is taken 
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out of that circuit? 

A Yes. 

Q Now the system has been armed and the governor is 
taking over the control of the wheels by expanding and 
collapsing, right? 

A Yes, yes. 

Q When vehicle speed gets down to governor collapse 


speed and the governor can no longer collapse, what happens? 


A The governor can no longer collapse? It has 
collapsed. 
Q Can no longer expand. 


MR. DeRELSIS: I don't understand. 
THE COURT: I don't understand myself. 

Q What happens to the operation of the unit? 

A The pressure drops, it opens the pressure switch, 
the solenoid begins moving to an extended position aga‘: 
which forces the governor or weights to expand its position 
and reapplies the brakes. 

Q In between those two periods of time, between the 
arming of the switch and the disarming of the system, what 
had been happening at that solenoid? Has this armature moved 
in and out? 


A We just -- the solenoid has been back, retracted 


at the rear. It is going to stay there until that system is 
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broken, so, of course, that is where it stays. 


Q If that solenoid is fully retracted, why is the 


solenoid response time entered into the calculations of the 


operation of the governor? 


A You are the one that said it was fully retracted. 


Q Mr. DeVilliers, once this solenoid is fully re- 


tracted upon arming of the system, does that solenoid respons 


° time come into play again at any time before the system is 
10 disarmed by the operation of the pressure switch in your 
it simulation? | 

2 A Would you restate that or reread Le?) T-think. ze 
13 would be better if it is restated because it is a very 

14 


touchy area. 


6 MR. BENBOW: It seemed clear. Why don't you have 


it reread? 


u MR. DeRENSIS: I don't understand the question, 

8 your Honor. 

ad MR. LAGEMANN: We are having it reread. You can 
20 understand it or not understand it later. 

21 (Record read.) 

s A No. 

as MR. DeRENSIS: I object to that on the grounds -- 
a THE COURT: The answer is no. 

25 Q Incher words, when the governor is expanding and 
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collapsing in the period between the arming and the disarming 
the solenoid response time is not computed in the Simulation; 
is that correct? 

A The solenoid -- wait a minute. I better correct 
that. The solenoid response time, or better put another way, 
the response of the solenoid is only significant when the 


solenoid is moving. Obviously when it is not moving, who 


cares, 
Q I am asking if it was computed, sir. 
MR. GRAND: Asking if what was computed? 
A Who cares what the response time --~ 
Q Exactly. I think I misunderstood you before. 


I think you said it did enter into the computations of the 
reaction of the governor after the system had been armed. 

A No, it doesn't. 

MR. DeRENSIS: I think there is some confusion over 
arming and disarming. 

Q Is there a branch which takes the solenoid 
response time in the formula with respect thereto out of the 
computation once the system has been armed? 

A What do you define as arming the system? 

Q When the microswitch has been tripped and when the 
current has been entered into the solenoid, when the 


solenoid has been fully retracted. After that point, is 
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there a branch which takes the solenoid: response time out of 


the computations until the system is rearmed, if indeed it 


is? 


A Until the system is rearmed, no. When the solenoid 


is let go zgain, the response time comes back to play again. 


Q In the interim period, does it enter into the 
computations? 
A No. 


MR. DeRENSIS: During what interim. period? 

THE COURT: I ‘iitesebudil: 

THE WITNESS: It is kind of going from zero to 
zero. Who cares. 

THE COURT: Tell me, over the period of the 
simulation, from a speed down to where the car is almost 
stopped, does that become part of the computations? 

THE WITNESS: If I understand you,your lonor, 
yes, it does. When the pressure switch open again, the 


solenoid goes back the other way. Yes. Whenever the 


solenoid is moving -- I will reanswer. Whenever the solenoid 


is moving in that time constant, it is a factor. Those 


computations of response are being made. 


MR. BENBOW: Do you think we cculd break for lunch 


now, your Honor? 


THE COURT: Sure. 


(Luncheon recess.) 
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(AFTERNOON SESSION = 2:10 p. m.) 
ANDRE LEONARD be V¥ 2-4. kh. 2 BR SS, 
resumed. 
CROSS-EXAMINATION (CONTINUED) 
BY MR. LAGEMANN: 

Q Mr. DeVilliers, before we broke for lunch I think 
we were at the point where you said that the 20 millisecond 
lag in the cam gear was used throughout the computational 
process inyour simulation; is that correct? 

A Yes. 

Q And in other words, then, it was used after the 
device had bcen armed and while the centrifugal governor was 
pumping the brakes; is that correct? 

MR. DeRENSIS: I object to that because I don't 
believe there was any testimony to that effect. 

MR. LAGEMANN: I am asking if -- 

MR. GRAND: No, you said, "In other words." 

Q Is that the case? 

A No, if I understand your question right. Are we 
referring to che cam gear or to the solenoid? 

Q No, the cam gear. 

A The 20 millisecond time constant in the simulation 
is operative at all times that -- for the deceleration and 


acceleration of the governor itself. So, ves, it is there 


\ 
A-762 
SOUTHERN DISTRICT COURT REPORTERS, U.S. COURTHOUSE 
COV. ev COUNARE NEW VO ONY co 7.4400 


2 


w 


oe 


on 


a 


~ 


lheg DeVilliers-cross 3776 
all the time, with the proviso, of course, that it is on 
somewhere in the middle on the hill, you mow, when it is 
pegged one end against the other, then the governor is just 
following. 
But, whenever the governor is somewhcre on this 

hill, whenever the pin ig somewhere on that hill, that 20 
millisecond time constant governs the action of the cam gear 
in that respect. PY 

Q Was the 20 millisecond time constant used for both 
acceleration and deceleration? 

A Yes. 

Q Was the same 20 millisecond time constant used in 
all simulations? 


A Oh, yes, yes. 


Q And in all runs in each simulation? 

A Yes. Everything that's here in evidence, et 
cetera, includes -- those runs a]. Iv: that. 

Q Isn't it a fact that the gear ratio which would, 


of course, determine the speed at which the cam gear is 
rotating, amen have an effect on the time that it would take 
the pin to traverse the slope in the cam gear? 

tx Yes, it would. It would have an effect on the 
reacceleration and the -- it would have an effect on the 


acceleration of the cam gear itself, yes. But, again, the 
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gear ratio affects the acceleration of the cam gear itself, 
whereas the motion of the pin on the incline is related to 
the force between the pin and the cam gear, which, of course, 
is produced by the spring in the microswitch and by the 
acceleration-deceleration, et cetera, of the flying weights 
themselves. 

Q Let me ask you this. Did the 20 millisecond time 
constant vary from gear ratio to gear ratio? 

A No. It was used constantly throughout. 

Q I believe this morning you stated, Mr. DeVilliers, 
that it would take longer for the pin to climb the incline 
on the cam gear than it would take for it to descend. Is 
that a fair statement? 

A Yes, I would say that given all the second order 
effects, et cetera, that when deceleration is taking place, 
when the wheels are decelerating, then the behavior up and 
down the incline -- let me explain what I mean by up and down 
the incline. When deceleration is taking place, the pin will 
climb the incline. 

Q Was that acceleration or deceleration? 

A During deceleration. The kind of thing that -- 
the kind of effect that the second order or inertial effects 

could have there would be that it might overshoot a little 


bit. 
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For instance, maybe it might have a -- I mentioned 
this morning if a rapidly applied, not so high, magnitude 
deceleration was applied, say .45 G's or .46, if it is applie 
rapidly enough, it might overshoot .45 and go all the way up 
to .92, But then slide back down a little bit then, ina 
sort of oscillatory manner. 

Q Was that oscillatory -- 

MR. DeRENSIS: He hadn't finished his answer. 

THE COURT: Let him finish. 

A This is all happeni g while deceleration is taking 
place. This is related to the amount of friction on the 
given cam gear, between the cam gear and the pin. 

On the other hand, when acceleration is taking ' 
place, this basically -- this is what I meant, that the cam 
gear could pull right away from the pin, iu other words,you 
would accelerate so fast, if it is a faster enough accelcra- 
tion, -- I don't know how fast that it would have to be 

because I didn't get into that -- it might in fact suddenly 
just leave the cam gear, leave the little pin sitting there 
inspace, waiting for the spring in the microswitch to push th 
cam gear along the shaft to catch up with it. 

Tnat's not an area I have studied up -- that last 
item, how long it — take the microswitch spring to push 


the cam gear along the shaft, but that cam gear is awfully 
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light, and the lighter the amount of mass there in comparison 
to the spring rate, the faster such will happen. 

So, what I am saying is that the hard core -- in 
absolute reality, there is a slignt difference in the be- 
havior during deceleration of the wheels and acceleration of 
the wheels. I deem that that's not Qverly necessary to 
consider in ine modeling, because your primary concern was 
happening on the deceleration of the wheels. Once the 
pressure was down, the wheels are accelerated, so it cuts 


it off faster. 
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Q You say it cuts it off faster, do you mean? 
A Breaks the microswitch. 
Q We are talking about t!° system or I hope we were 
during this questioning -- we are talking about the system 


that has already been armed during which the operation of the 
microswitch is inoperative. 

A Oh, okay, if you are assuming that, fine. Then it 
doesn't matter anyway, cbviously. Tl.en it really doesn't 
matter, 

Q But the force of the leaf spring is still there, 


is it not, at all times? 


A Sure. Anytime that thing is compressed that force 
is there. 
Q Now, I believe you said something about overshoot- 


ing or the possibility of overshooting of the pin in the 

cam gear. Was this overshooting you were referring to some- 

thingthat happened in your simulations or is it mmething that 

happens in real life in something like Plaintiff's Exhibit 3? 
A I would say it is a possible happening in real 


life, and I might add a beneficial one to the operation of th> 


system, 

9) Is this something that you entere? into your simu- 
lations? 

A No, it is not in simuJation. I only figured it out 
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recently. 


Q When you say overshoot, overshoot with respect to 
what. the end of the sic*~ in the cam gear? 

A No, I just went through that. Let's imagine that 
the thing -- remember, now, when I said .92 G deceleration, 
that is implying if the pin was sort of gradually applied, 
you know, gradually, gently pushed up the hill, the amount 
of decelerative force just to hold it there against the 
spring force, and so this would definitely be during a very 
gentle application of the brakes, in which the pedal is 
pushed down harder and harder, and the deceleration -- tnat 
would be about the level it will trigger at. I am talking 
now in physical reality. 

Q Mr. DeVilliers -- 

MR. DeRENSIS: Let him answer. 
MR. LAG MANN: I thoucht he answered. Excuse me. 

A It could be quite verbose. 


MR. BENBOW: It could he loud. That would also 


be good. 
THE WITNESS: i wilt try, sir. 
THE COURT: Go ahead, finish the answer. 
A Now, during a more rapid build up of brake pressure 


and hence wheel deceleration, the inertial effects feasibly 


could gct involved, and maybe .45 G's of deceleration applied 
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rapidly would be enough for the pin to ride up and actually 


go past what is apparently the .92 point that I mentioned 
earlier on the incline and clise the switch, but then slide 
back down again, so you might have an on and off on that 


qitch, a quite rapid one, I would say, you know, within 20 


Q I want you to remember that the switch is inopera- 


tive during the portion of the simulation we are talking 
about. 
A Okay, if it is inoperative, I won't waste our time 
with it. 
MR. DeRENSIS: I didn't hear the end of the answer.) 
THE WITNESS: I say if it is inoperative, I won't 
waste our time in describing that. 

Q Could the pin rest at the intermediate point on the 
cam gear slope if wheei deceleration were in excess of .92G 
A Yes, it could. My recollection is that .52 G is 

something around two and a half teeth -- I think that was 
right -- up the incline, and yet there are more teeth benind 
that so maybe at .96 or 1.0 G or something that still ian 
be all the way up the incline and it might never get to the 
top. It might just come up there ano rest or just below it, 
you know. 


Q Mr. DeVilliers, you mentioned during one of your 
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statements that there was an oscillatory motion going on 


between <-- 


A There could be. 


Q Therecould be? 


A I'm not saying. It has to do with the amount of 


friction that is there 


Q Did you Simulate.an oscillatory motion between the 


pin and the cam gear in your simulatic.? 


A No. The first order -- let me explain something. 


The first and second order phenomena. We look at -- what is 


this, Exhibit number 134? 


\THE COURT: Keep your voice up. 


MR. LAGEMANN: May the record reflect the witness 


is looking at the last or fourth page of Plaintiff's Exhibit 


Any of those differential equasions there. 

Q Excuse me, which equasions are those? 

A The solenoid, the deceleration sensor and, as a 
Matter of fact, the brake torque combined with Perma-Vac. 
They imply that the quantity and rate of change of the 
quantity are being considered in the equasion. If there are 
second order effects, .1en the rate of change of the rate 
of change is being considered, and the third order, the 


rate of change of the rate of ch*nge of the rate of change i 
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being mnsidered, 
This is a concept of a derivative in calculus. 


4 Now, by representing something as a first order 


c2vice, one is simply saying that the first rate of change 
is considered adequate to represent the device and its 


sort of inherent lags that might occur in time because of it, 


This is a matter of judgment. You know, in the field of 


control engineering, 


in particular, there are frequently 


cases which no one knows exactly what the order of the 


device is, is representing, and it is even determined 
experimentally, but it is very often done and successfully 
to just represent the device as a first order device because 
it is simpler, and it is simpler to get the experimental 


numbers to back it up, and good behavior is followed. 


18 Q Mr. DeVilliers, is the operation of the governor 
and the cam gear and the pin a first order operation in fact? 


18 A Not the mvernor part. That is second order. 
Is Q It is seco: 3 order? 
A Yes. That is the full inertial effects are con- 
21 sidered there. They are consicered important. 
2 Q I'm sorry to interrupt you -- | 
2 A You mow, I consider them important enough at least 
” to look at. 
S| Q Are there any second order equasions anywhere in 
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Plaintiff's Exhibit 134? $ 
A Yes, there are. 
Q All right, would you identify them, please. 
A The differential equasion at the bottom of the 
second page, which is the principal equasion for the motion o 


the rotary switch under the action ¢ the governor -=- 


Q And what do you mean by rotary switch? 
A The rotary valve. 
Q And tha formula defines the performance, I take it, 


of the rotary valve? 

A Defines the -- well, let's look at the exhibit. 
Looking at the picture at the top of the exhibit, that is 
rather clearly a representation of the governor. All right. 
And it defines the motion of the quantity marked by the 
arrow X there on the picture at the top of the page, and 
that represents the motion of the rotary valve or rotary 
switch. 

THE COURT: Keep your. voice up so everyone can hear. 

Q So the record is clear, does the second order 
formula which you have just identified start with the 
words -- 

A "Now let", 

Q "Now Let"? 


A Yes. 
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Q That is on page 2 of Plaintif{£ts Exhibit 134? 

A Yes. 

Q Are there any other second order equasions in that 
exhibit? 

A Yes, the last page has one which is not involved in} 


the simulation. It is the angular rate of change of the 


governor. 


Q Would you please identify the beginning of that? 
A It says "Hence." 

Q Ard that is on ii 4 of Plaintiff's Exhibit 134. 
A Yes. It is the rotational equasion of motion of 


the governor. 


Q Did you just say that that was not involved in the 
simulation? 
A Not dynamically because of the essentially rigid 


connection between the wtation of the governor and the 
rotation of the wheels. Basically it defines the torque on | 
the governor -- I think I said that -- there. 

Q Starting on page 3 of Plaintiff's Exhibit 134 and 
carrying over to the top of page £ Plaintiff's Exhibit 134 
there is a statement which begins, "Since this is a linear 
differential equasion," and then it goes on to describe 
certain characteristics of it. 


Does that statement apply to all of the equasions 
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preceding that statement? 

MR. DeRENSIS: I don't understand that question, 
If he is asking what this refers to -- or are you referring 
to the entire preceding portion of the document? 

MR. LAGEMANN: I am asking if it does. 

A I will have to take a little look there. I have 

forgotten. 

MR. DeRENSIS: I still don't understand the 
question. 


A No, that does not apply to all preceding equasions 


———— 
NSS 


on the document. I might add that what is on this paper is 
not only what is in the simulation, but a bit of an analysis, 
a bit of a little study of the behavior of the governor. 

The equation that is in the simulation is up near the top 

of the page. It is the non-linear, more complex version. 

Q Let me see if I understand vou. Are you saying 
that there is information data and/or equasions in Plaintiff' 
Exhibit 134 that were not entered in the simulation? 

A That is a loaded question. 

THE COURT: There are some ‘of them that are exz- 
planations of preceding ones. Is that correct? 

THE WITNESS: Yes, derived from preceding on& The 
of wie which is on this page is 


fundamental equation 


in the simulation. 
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THE COURT: All right. 
THE WITNESS: I then simply studied that fundamenta 


equation of motion and did what we call linearize the thing, 


and I won't go into all that, other than to say that sometime 


one can look at a linearized equasion of motion and see 
behavior inherent in it that is not inherent in the non- 
linear version, but because we have a digital computer to 
work with, we don't have to worry about the equasion being 


harder to solve. We put the worse case in. 


Q Mr. DeVilliers, I am going to give you the original 


of Plaintiff's Exhibit 134 and I am going to ask you to mark 


for us on this original exhibit, with the Court's indulgence, 


which were the formulas which were used or entered into 
t*: computer in the simulations that you ran? 


THE COUKT: All right, what are you marking them 


with? 
THE (iITNESS: Pencil. 
THE COURT: Sure, use the pencil. 
THE WITNESS: Okay. 
(Witness complies.) 
Q Just so we are certain,why don't you put the word 


"entered" by the formulas you are denoting? 
(Witness complies\) 


A All right; 
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Q Have you completed marking the exhibit? 

MR. LAGEMANN: Let the record reflect there is a 
formula denoted as entered on page 2 of Plaintiff's Exhibit 
134 -- 

A I was talking about this governor, this stuff. 

“IR. LAGEMANN: Let the record reflect that when the 
witness said "this stuff" he was referring to the final 3 
formulas on page 4 of Plaintiff's Exhibit . 14. 

fHE COURT: Mr. DeVilliers, before you go, you 
mentioned the governor wheel there in your sederence to the 
formula that you marked off, right? 

THE WITNESS: Yes. 

THE COURT: Were other formulas in that exhibit 
ever used in the simulation in connection with anything? 

THE WITNESS: If I understand you correctly, the 
answer to that would be no. The first one that I marked is 
entered. The pri.cipal equasion, motion of the governor, 
is in the simulation. The others were for my own -- the 
derivations beyonu that were for my cwn education. 

Q Turning to page 4 of Plaintiff's Exhibit 134, I 
ask ycu to look at the three formulas you i: ‘cated which wer 
entered. Are all of those formulas linear differential 
equasions? 


A Yes, the last three are rather obviously -- I am 
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sorry, it is not obvious at all. The last three were 
solenoid deceleration center and brake torque, combined with 
Perma-Vac, ye*, those are linear differential equasions as 
shown there. 

Q Showing you the formula that you marked on page 2 
of Plaintiff's Exhibit 134, I ask you if that formula is a 
linear differential equasion? 

A Oh, that is not a linear differential equasion. 

Q What is it? 

A Not linear. 

Q Mr. DeVilliers, how fast did the Perma system cycle 
during your simulations? 

MR. DeRENSIS: I object to the word "cycle." I 
believe there has been testimony there was no cycling. 
There was cycling only at low speeds. So the question has 
assumptions in it that are not stated. 
THE COURT: That's my recollection also. Do you 

want to restrict it down to low speeds? 

A Was there a periodic variation of brake pressure 
during the operation of the Perma device in your simulations? 

A Yes. 

Q What was the period of variations in brake pressure 
that the simulations said that the Perma system provided? 


A I am glad you rephrased that. The fact that there 


A-777 


SOUTHERN DISTRICT COURT REPORTERS, U.S. COURTNOUSE 
POLLEY SQUARE. NE® YORK N.Y. CO ?-4880 


—— — 


18 


19 


> = ey 28 


lheg DeVilliers-cross 3791 
is a second order differential equasion irvolved there -- 
Q I think let's -- 
A I don't remember itprecisely. You have the tapes. 


You can look at it. Your experts. 


Q The tapes or printouts, what do I have? 
A Printouts, 
Q Let me give you the printouts and you tell me. 


Actually, before we do that -- 
MR. DeRENSIS: I think he should be allowed to 
complete the answer -- 


THE COURT: He wants the printouts. 


A I don't exactly remember -t. That's the problem, 
Q Incidentally, have you plotted out any of these 
printouts? 


A No, I didn't plot them. In my mind I plotted them, 


but -- 
Q Never on paper? 
A Not these, no. 
Q You didn't, for example, plot out the Slip values 


of the various wheels Curing different stops? 

A No, I just printed them. It could be, I admit. 

Q Have you previously calculated the frequency of 
brake pressure variation caused by the operation of the Perma 
device? 
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A Have I previously? 

Q Calculated. c 

THE COURT: Previous to what? 
MR. LAGEMANN: To now. 

A The simulation does that for you. 

Q Did it come up with an answer that told you how 
often it did it in simple numerical form? 

A Let me look and tell you. 

MR. LAGEMANN: While he is calculating, let the 
record reflect -- 

THE WITNESS: Calculate? Just look. 

MR. LAGEMANN: -- that the witness is looking at 
the first printout page on Plaintiff's Exhibit 127. 

(Pause. ) 

A (Continuing) I see a phenomenon four to six cycles 
per second. 

Q Four to six cycles per second? 

A Yes. 

Q And that would be -- 

A This is a very low -- it isn't even a significant 
Oscillation. It is during the governor portion of the cycle, 
of the stop. This is the other form of acillation, as was 
mentioned, at low speeds. I guess we could look at that 
further. 
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Q This is during normal functions? 

A Governor, yes. That's just a dynamic sinusoidal 
type of oscillation. 

Q You say that -- 

THE COURT: Wait a second. Hold on. Sinusoidal? 
THE WITNESS: Like a sign wave, 

Q Did you say that this variation was sinusoidal 
based on what you saw in the printout? 

A Yes. I was just observing maximums and minimums of 
pressure noting roughly how far apart they were in time. 

Q And you say that 2 variation occurred approximatel 
four to six times per second? 

A. That's what I noticed there. 

Q Would the rate of that variation Change in the 
Perma system under different road co-efficients of friction 
and at different speeds? 

MR. DeRENSIS: Could we have one question a a time? 
THE COURT: Let's try it under different road 
co-efficients of friction. 

A Yes, I would expect it to be -- assuming now it is 
the governor that is functioning and not, as I am saying, 
it were up -- I am assuming that we are between the mximum 
and the minimum speeds as defined earlier of the governor =-- 


Q When the system is completely -- 
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MR. DeRENSIS: Let him finish his answer, please, 

THE COURT: Let him answer. 

MR. LAGEMANN: I was just trying to speed it up, 
your Honor. 

A The oscillation I picked off there is basically 
tied to the dynamics of this little governor itself. ore 
It does not know what kind of road it is on. The type of 
oscillation which would depend on the road would be in the 
more low speed areas in which the rate of spin up of the 
wheel was more involved in this Pressur? rise and fall rather 
than simply the Oscillatory dynamics of the governor. rt 

would have some effect, 

You know, it is one big dynamic system and all of 
the things are tied together. I guess I would answer it that 
way. 

Q Let me see if I have you right. You are saying tha 
the basic oscillatory phenomenon or the way the system 
functions is Strictly a function of the opening and collapsin 
of the governor and is not necessarily a function of the 
road? 

A No. I am qualifying that Slightly. One can't -- 
you know, this is one -- you know, the combination of the 
car and the road and this device are one dynamic system, 


But, I think that principally the period of Oscillation that 
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I described here a minute ago is due to the internal dvyramics 
of the governor as much a anything. 

But, there are certainly cases, you know, the 
road co-effic. does have something to do with how fast 
the pressure is gcing to rise and fall, somewhere in the 
skid control stop, any skid control stop. 

Q How much variation do you expect, as an expert in 
anti-skids, to find in the acillatory ra’« of the governor, 
let's say between stops on .75 mu surfaces an’ stops on .15 
mu surfaces? 

MR. DeRENS.S: I object to that because from the 


question it doesn't appear to be talking hHout the Perma 


device and is asking him to speculate in general about anti 


skid devices. 
THE COURT: Assume we are talking about Perma 
device. 

Q Very well, let's make it clear. Responding to that 
question, we are talking bout the performance of the Perma 
device as you simulated it. 

THE COURT: Answer it now. 

MR. DeRENSIS: We are no longer asking about 
expectation, we are asking about how it in fact worked? 

THE COURT: No. How the simulation comes out, how 


he would expect the simulation to come out. Go ahead. 
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A It wasn't how I would expect it to come out. I 
really mn't know. 
MR. GRAND: He has results in front of him. 
THE COURT: Did you check the simulations? 
Do you have one at .15? 


Q Why don't we take the 25 mile an hour stop. 


MR. DeRENSIS: I have another objection, and that 


+s that there is no foundation lafu that we are talking about 


the same type of cycling. I think there is one kind of 
cycling going on 4 possibly a second kind of cycling. 


THE COURT: I understand the question. 


MR. LAGEMANN: The question was, let's make it clea 


we are nut talking about cycling off the pressure switch. 


We are just talking about cycling caused by the governor. 


That's it. 
A I am glad you made that distinction. 
Q I thought I had before. Excuse me, 
a I”. was at one point. 
A Let's make it a continuing distinction. 
A On this 25 mile an hour stop. 
(Pause.) 
A (Continuing) Sometimes you can't tell whether it 


is cycling on the pressu:e switch or not, when looking at the 


simulation. You can't tell whether the governor is doing it 
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THE COURT: All right, let's see what you can do, 
though. 

THE WITNESS: This one ef pears to be cycling seni 
10 times a second. 

THE COURT: When you say "this one," which ion: ioe 
you referring to? 

THE WITNESS: 25 mile an hour stop on .15 road, and 
that is when the spezd is down to, oh, the 20 miles an hour 
.rea. bs 

MR. LAGEMANN:. Let the record reflect that is 
Plaintiff's Cxhibit 127 that is being referred to. 

THE WITNTSS: I think that there is probably 
pressure switch-microswitch activity taking Place there, 
but that is juct an estimation. As I say, it is difficult 
just from looking at the results. unless One chose to erent 
all of that astute out, which I didn't see any point to annie. 
I just wanted tolmow whether the thing worked out or not. 

Q Excuse me. What didn't you print out? 


A Well, you know, any computer prcgjram has got immens 


machine with a glass wall around it and you look at what is 


significant. 
Q In ctr ~ words, is Eneee information that was 


amounts of data, you Inow, internal to it. It's like a big 
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@erived from the equasions and formulas and inputs that you 
put into this glass wal’?e2d room that are not printed out in 


these exhibits? 


A No, no. It is information which is, you might call 


it, intermediary. I am trying to think of -- 

THE COURT: In other words, there are intermediary 
steps in the solution of the problem, and you didn't and for 
these intermediary stp solutions; is that correct? 

. THE WITNESS : Yes, to print out. I think we ate 
saying the same thing. For example, I can't look at this 
printout and on a specific simulation decide whether we have 
pressure ~- in all cases, most of the time, that you can 
tell whether it was pressure switch or microswitch cycling, 
and most of the time when it is definitely just a governor, 
you can tell that too, I would have had to look at other 
things that are happening in ther. at the same time to tell 
them, 
Q How can yu tell that? 
A You would have to go and write the program ditfer- 
ently or write the printout, the output of the program. 

THE COURT: In other words, you would have to cail 
for the answers of the intermédiary problems; is that right? 

THE WITNESS: Yes. It's like -~ you know, you 


hear .the word EDP, electronic data processing, just because 
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2 you work on a data basis you don't get every piece of data 

3 the thing has everytime you look at it. You get what you 

4 want out of it, you neh the significant variables. 

5 Q I believe you stated before that the unit did 

6 cycle off the pressure switch in the arming device. Do you 

7 recall testifying in that regard? 

8 A I think I testified in that regard. 

9 MR. DeRENSIS: I don't understand the question, 

10 whether he means in general o: just the last answer. 

ll MR. LAGEM:.NN:. In general, on direct. 

12 A I am quite sure. I remember testifying in that 

13 regard, q 

14 Q How did you know it did it? 

15 A How do I know it did it? 

16 Q Yes. 

17 A I knew ahead of time to expect it just from studyin 

18 the system and how it works, and I have testified earlier as 

i9 to which documents, as well as looking at the hardware, which 

20 documents I studied as well as to iook at the hardware. 

21 Q Did Mrs. Perrino tell you that it was going to do 

22 this? 

23 A No, Mr. Perrino -- 

aA MR. DeRENSIS: Did he finish his answer? 

3 A (Continuing) I don't know whether Mr. Perrino ever 
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mentioned it or not, but it's abundantly clear that it can 
: happen, and I expected it, and when I see it occurring, you 
know, apparently in the simulation, I never even questioned 
whether it was or was not because I expected it. 

Q You say it apparently happened in this simulation. 
How do you know it apparentl* happened? 

A Well, when the speed gets down at such a point that 
the governor can't expand any more, the simulation simulates 
the solenoid and the dynamics of the governor even at low 


speeds, that it has to be able to happen. 


Q Mr. DeVilliers, did you look at the numbers inthe 


printouts which are Plaintiff's Exhibits 127, 128 and 129 


14 : 
to ascertain whether or not there was pressure switch cam 
15 
gear cycling going on before you said that this in fact 
16 
occurred? 
17 
a I looked at the numbers ‘nd concluded that it was 
18 
gting on, just from the behavior of the numbers. The one 
19 
I just testified to herea minute ago is one in an area that 
20 
I think it probably has begun to occur, but I am not quite 
21 
sure. think it probably is occurring at that point. 
72 
Q What line of printout data were you looking at, sir 
23 
when -- 
a 
A I was looking at the rear wheel brake pressure on 
25 


that 25 mile an hour stop that you asked me to look at. 
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Rear wheel brake pressure, sir? 


A Yes. 
Q You mean brake torque. . 
A Brake torque, same difference in this case. 


Applied brake torque. 

Q Mr. DeVilliers, when the unit cycles off the pressure 
switch, does it cycle at the same frequency as it does when 
it cycles off the operation of the centrifugal governor? 

A I don't know. I would expect that -- I would 
expect not, because different phenomenon are occurring, put 
I don't think I would expect it to be exactly the same 
frequency. 

Q Would the amplitude of variation in either brake 
pressure or brake torque be different when the unit cycles 


off the pressure switch? 


A I would expect it to be different. A 
Q Did you analyze this in the printouts? 

A I observed it. 

Q Did you analyze it, sir, other than observing it? 


A What do you mean by analyze it? I looked at it, 
saw it is there. It seemed acceptable to me, 

Q Mr. DeVilliars, I do not have your faculty for 
analyzing numbers. I wonder if you could, during the evenir 


" make a plot f£ us of brake torque during the 60 mile an hour 
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stop on a .75 mu surface ana bring it to Court tomorrow and 
then we could analyze pictorially, for my benefit ana perhaps 
the Court's, what cycling frequencies were and what happens 
to brake torque, when we cycle off the pressure switch. 

MR. DeRENSIS: Your Honor, I object to that. He 
has two experts in the courtroom. Why should -- 

THE COURT: I am quite sure it is quite easy to 
make a plot, for anyone to do it, right? 

THE WITNESS: I would sav so, 

THE COURT: All you need is a piece of graph paper. 

THE WITNESS: Yes, and an evening you are willing 
to spend for a whi'2. 

MR. LAG“ NN: Your Honor, we have some plots, and 
if you are williny ts let us use those with this witness -- 

THE COURT: Ask him to take a look at the plots, 


ccmpare them to his printouts and see it -- okay? 


| 


THE WITNESS: Sure, as long as it is based on these 
printouts, 
THE COURT: How long would it take? 


THE WITNESS: If they have already looked at 2s 


in 
1) 


printouts and done some plots, right as soon as they put 
in front of me we can start looking at behavior. 
Q Mr. DeVilliers, I am handing you a plot of a stop 


from 25 miles an hour on a .15 mu surface utilizing a 24 to 
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One gear ratio. Why don't you initially, sir, check the 


accuracy of that plot .vainst the printout,Plaintiff's 


Exhibit 127, I believe -- 
THE COURT: Mr. Clerk, mark this as Defendant's 
Exhisit. Mr. DeVilliers, how long will it take you to check 
out these two things, fouror five minutes? 5 
THE WITNESS: Yes, I believ that wold be adequate oe 
I mean look at them ciosely. 
THE COURT: You have to look at them closely or 
{ 
else you cannot really -- I want you to look at it closely. | r%) 
(Defendant's Exhibit 65° wre marked for identifi- 
cation.) 


(Recess. ) 
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THE COURT: All right, 


‘D) 
if 


3804 


> Villiers, have you 


had an opportunity to review this plot against your computer 
Pp Y g Y Pp 


printout? 


THE WITNESS: Yes, 


ei 


been looking at certain of the plotted points, 


nave, 


along with Mr. DeRensis, 


comparing them 


‘ith numbers, and there is match in certain places. However, 


near the middle of the plot it becomes difficult to tell which 


curve you are on because they get 


attest to che complete accuracy of this. 


Mix 


ed up. 


So I could not 


Hal it been plotted 


with two different colors of pen or something then it would 


be eesier. 


For instance, your Honor, 


you're out in here some 


place; it's kind of hard to tell which one of these Original 


curves you are on. So in terms of the absolute accuracy of 


it, certain of the numbers, particularly in the earlier part 


of it, were correct. 


i COURT?) ALL Fight; but 


THE WITNESS: And at the end, 
this looks essentially right. I 
number. At the beginning (indicating). 


THE COURT: And this part 


This looks right; 


didn't look at every last 


(indicating). 


THE WITNESS: Yes, and the qualitative behavior, up 


and down, up and down, at the end is what seems to be happening, 


but I can't tell in the middle. 
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TRE COURT: You can't tell in the middle? 
THE WITNESS: No. Only qualitatively. 


THE COURT: Do you want to ask ahout the beginning 


MR. LAGEMANN: Actually, your Honor, we had hoped 
to be able to ask about the beginning, the end and the middle, 


I have a suggestion which might cure the problem. 


This is a “erox, as your Honor can see. We have the 
Original. It is plotted. We do not have it in the court- 
room, unfortunately. We have just sent for it. We didn't 


think we would be getting into this. 


THE COURT: Can you go on to somethina else? 
Mk. LAGEMANN: I was suggesting I go on to something 


else and provide a plot tonight which can be verified ana 
actually we can get into this in the morning. 
THE COURT: Okay. 

BY MR. LAGEMANN: 

Q Mr. De Villiers, looking at Plaintiff's Exhibit 5-A, 
did you simulate this vacuum hose to the engine manifold in 
any respect? 

A All of that is implied in the time constant used 
in the first order representation of the Perma-Va7~ brake 


combination. Again, we represented the Perma-Vac and the 


brakes combined system, again, with a first order representatiqn 
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of the rise and fali of the hrake torque. 

Q As I recall, you said earlier -- tell me if I am 
correct -- that this time constant was based upon your ex- 
perience in simulating the Kelsey-Hayes act. tor; is that 
correct? 

THE COURT: In ack: 

A In part. I think that is a good way to put it. 

It. is a reasonable number, you know. The Perma-Vac device by 


inspection is a device representable in a first order manner, 
so it is necessary to determine a time constant within this 
first order representation, and it is reasonable -- it is a 
reasonable number, and it is in consonance with what happened 


with Kelsey-Hayes' devices. 


Q What w s the response time of the Kelsey-llayes 
actuator? 
A Exactly, I don't know. However, it would cycle 


at about six times a second, as I recall, and in one of our 
technical papers -- the Riorden paper that is here someplace - 
there is a plot, a pressure output plot of the Kelsey-Hayes 
actuator. 

Q Is it your testimony tiiat the Kelsey-liayes actuator 
would -- 

MR. LAGEMANN: Withdrawn. 
QW --that the Kelsey-Hayes actuators response time was 
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2 | approximately 30 milliseconds? 

3 A The time constant, yes, I would estimate it was in 

4 that area. s 

5 | Q Where was the Kelsey-llayes actuator located when 

6 installed on an automobile vis-a-vis the manifold? 

7 | A I believe it was under the hood. That's about as 

8 |e -- in fact, I think it depended on the car. For instance, 

9 | on the Lincoln Continental there was a large amount of plumbinc 

10 = under the hood; it was difficult to find a place for 

li it, but on the Thunderbird, they oe be more liberal with 

2 en location of it. 

13 | Q Let's take a look at Plaintiff's Exhibit 121 again, 

14 where on page 6, figure 3 -- I'd like you to look at figure 3, 

IS | if you would, for the time being. Does figure 3 depict that 

16 the actuator was mounted in the Lincoln Continental sort of 

17 under the fire wall and hehind the front suspension of the 

18 || automobile? 
¥ 

19 | A I think that in reality, if you opened the hood, 

2 ilwith the engine in there, you would be able to see that there. 

21 am not sure how absolutely accurate that picture is, but -- 

2 | Q Let's assume it is not accurate. Does that show 

23 ll the general location of where it was located? 

2A A Yes, it is somewhere under the hood. That is the tee 
ry 

3 iibest I can Say. Somewhere near the engine, next door to it. a 
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Q It was next door to the engine? 
A Yes, or next to the engine. We don't have doors 


involved. 


Q Did the Lincoln Continental have dual exhaust 
a I don't know that anaswer. I think -- well, I don't 


manifolds? 
kno! | 

THE COURT: All right, if you don't know, say ~ you 
don't know. 


THE WITNESS: I don't know. 


Q Do you know of any V-8 configured automotive e:gine 


that does not hat. a manifold on each side of the engine? 

A Oh, I'm sorry, you know, when you said, dual exhaust 
manifold, my immediate -- I thought of dual exhausts. Yes, 
of course, there were two exhaust manifolds on the car, one 


on each side. I'm sorry. 


| 
| 
| 
| 
| 


Q Was the Kelsey-iiayes actuator tapped into the neare? 
exhaust? 
MR. LAGEMANN: Withdrawn. 
Q How long approximately was the vacuum connection | 
between the Kelsey-liayes actuator and the intake manifold? 
THE COURT: What car? 
Q On a Lincoln Continental, 1968. 
A You'd better ask Kelsey-ilayes that. I don't know. 
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Q Take a guess. 
MR. DeRENSIS: If he knows. 
THE COU: He says he doesn't know. I don't want 


any guesses. 
Q In the Kelsey-Hayes device, did vacuum pass through 
a rotary valve? 
A No, it was -- let me think what it was. It wasn't 


a rotary valve. It was just an open and shut -- 


Q Was it a poppet valve? 

A I thirk it would *e a poppet valve. 

Q Where was the poppet valve located? 

A In the actuator some place. 

Q In the actuator itself? 

A Let's see if we have a picture here. 
Q Yes, we do. 


MR. LAGEMANN: May the record reflect that the 
witness is on page 1l and is looking at figure 10 which is 
entitled Actuator Schematic Diagram. 

MR. DeRENSIS: You mean figure 18. 

THE WITNESS: Ficure 18, yes, that is what it is. 

A Yes, it is located in the actuator, on the end of 
the solenoid. 
Q In the Kelsey-liayes system as marketed in 1968, 


or, indeed, at any other time, did vacuum have to pass through 
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the command module? 


w 


A No; that is an electronic device; it doesn't need 


any vacuum. 
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Q Arriving at your 30 millisecond time constant, did 
you take into account air flow through the port holes in the 
rotary wlve? 
A In modeling from a device determining time constant P 


I used w at I considered to be a reasonable number. I didn't 


~ 

Q 

' 
~ 


worry about the detail des construction of that device, 
other than to decide that this is a vacuum brake actuator. 

The ¢ are o © allow air in and out. To 
do the kind ofi ..4, that you are talking about there is -- 

I am not even sur2 they do it in a design program. They 
might do some rough calculations, as often as not they will 
do some calculations and then start experimenting at test 
stands. 

It could -- I don't know whether you realize it, 
but the fluid mechanics involved there, to simulate «hat 
precisely is more complex than this whole simulation. 

THE COURT: Okay, gentlemen, you will have to put 
up with me for a minute. 

(Recess. ) 

MR. LAGEMANN: Your Honor, in the interim we have 
marked as Defendant's Exhibit 657A the original in two 
colors, which, since we are going to embark on another subject, 


I an st going to hand to Mr. DeRensis now and he and MR. 


DeVilliers can check it over during the evening. 
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Q As we were leaving, 
Gid not calculate any variation 
holes in the rotary valve; is that correct? 
A No, I.didn’*t. go j a As I mentioned -- if 


you will aliow me to give 


THE COURT: No, don't give a story. It isa very 


involved fluid dynamic problem; is that correct? 
THE WITNESS: To do it very precisely, the kind of 

thing you are talking about. 

Q Could it be empirically measured? 

A Oh, yes -- well, let me think before I am too 
positive. 2 one could take any test device like this 
do measurements on it. 

Q Device like this, something like 

A The Perma-Vac,. 

Q We are talking about the rotary valve? 

A You can put a vacuum source on one end of it, sure. 
You could put a vacuum source on one end of that and experi- 
ment in the lab 

Q And obt 

A Yes. 

Q Such data could, > se, be entered into a 
subsequent simulation? 

A It is frequently done that way. 
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cases. One does simulations to find out where one is going l 
to go. Then one goes ahead and makes hardware. Then one 
does his comparisons and, what's the word, extrapolates. 
Q You are a ..echanical engineer, are you t? 
A Yes. 
Q Are you technically competent, Mr. DeVilliers, 
_to conduct such experiments? 
A Let's sec, how would I put that? If I had a 
laboratory, cquipped laboratory, and a technician or two to 
assist me tc make my life easier, if, for instance, in my 


DeVilliers-cross 3812 
Q In the industry is it frequently done that way? 
A Certainly, because, you know, in the industry 


simulations. and development programs go hand in hand, in many 


could get it done as an engincer. 


Q ncidentally, where did you run this simulation? 


present employment a similar task came up, I am sure that I 
A No, I ran it for the mst part in the computer at 

the AVCO Computer Services in Wilmington, Massachusetts. 

It's a part of the AVCO Corporation. They have a large 


computer facility from the space program days. They sell 


you use the terminal -- 
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2 THE WITNESS: I happen towrk and live near the 

3 Hace, so I can just go there. 

4 Q Where was the remainder performed? I believe you said-- 
5 A No, let's put it this way. I ran the program a 

6 little bit even on the company computer just for tests, bench 
7 marks, but for the simulation we have done here, all the runs 
8 that were submitted, that was all done at AVCO. Obviously, 
9 I couldn't use the company computer for anything but just to 
10 see how the program was running, compiles, and that kind of 
li thing. 

12 Q Directing your attention again to the rotary valve 
13 as depicted in Plaintiff's Exhibit 5A, at certain vacuum leve S, 
14 Meaning certain higher vacuum levels, would it be likely, 

15 from your experience as an mechanical engineer, to get super- 
16 sonic air or vacuum flow through that valve? 

17 MR. DeRENSIS: I object, first of all, te “higher 

18 vacuums." We don't know higher than what. Secondly, we have 
19 some phrases there that are not identified. 

20 THE COURT: You mean lower vacuum, I assume. 

21 MR. LAGEMANN: Higher vacuum, 

22 THE COURT: Do you mean less vacuum or more vacuum, 
23 MR. LAGEMANN: More vacuum. 

| THE COURT: If you have more vacuum -- 

ys) MR. DeRENSIS: More than what, though? 


THE COURT: I don't know. 
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Q Let's assume, Mr. DeVilliers, that you had -- 

—_ COURT: The former question is withdrawn? 
MR. LAGEMANN: I withdraw that, excuse me. 

Q Let's assume that you had a vacuum availability of 
more than 25 inches of mercury at the manifold of the auto- 
mobile and let us assume that the rotary valve turned fully. 
Would there be a supersonic air flow through the port hole 
in the rotary valve? 

Py I can't say offhand. You are getting into a gas 
dynamic matter, and I am not that current on gas dynamics, 

I can go and look at a text book and find out. Obviously 


somebody is here. 


Q Did you enter the length of this atmospheric pressute 


and vacuum hose into the 30 millisecond constant for Perma- 
Vac response? 

A No. What length am I going to use, if I did? 

Q Was the length of that hose variable in different 
insulations of the Perma Anti~-Skid Device in automobiles, 
if you know? 

A I don't know, but I am sure that it could be. 

Q Would the length of that hose have any effect on the 


response time to the Perma-Vac? 


A Yes, I think it would. 
Q While we are there, would the length of the vacuum 
A-802 
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hose to the engine manifold have any effect on the response 
' ® 
time of the Perma-Vac? 
A The length of the hose to the engine manifold? 
Q That's the hose on Plaintiff's Exhibit 5 which is 


labeled vacuum hose to engine manifold which connects the 


anti-skid unit to the vacuum source at the engine. 

A Yes, I would think that would have some effect on 
it. 

Q In arriving at your 30 millisecond response time 
figure, did you take into account the length or, rather, the 
distance that air or vacuum would have to flow from the 
manifold, through the rotary valve, through the atmospheric 
pressure and the vacuum hose, until it got to the rear of the 
Perma Vac cam? 

MR. DeRENSIS: Hasn't this been answered already, 
at ieast twice? 

THE COURT: I think he said no. 

St > WITNESS: That would have to be my answer. 

THE COURT: All right. 

A Again, those are internal details of this system 
which are variable with the design. I took my experience in 
the literature, some of which is in front of me that I can 
look at for reference, and I decided, okay, 30 milliseconds 


is a reasonable number. It may not be right on that, it may 
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be more, it may be less. 

Q Was the length that the vacuum had to travel in the 
Kelsey-Hayr's system variable in design? 

A I think so, but I am not positive, in terms of wheré 
the thing was located relative to the manifold. If at any 
time they varied it, if they put it in a different place on 
a different car, it certainly would be. 

Q Let's take Lincoln-Continental. Was a Kelsey- 


Hayes system installed at the factory? 


A Yes, I think it is. 

Q Mass produced? 

A Yes. 

Q Were the actuators always located in the same place 


MR. DeRENSIS: On the same car, are we talking 


about? 

MR. LAGEMANN: No, on different cars. 

A Of course. 

Q Was the vacuum source always at the same place? 
MR. DeRENSIS: Again, in the same car? 
MR. LAGEMANN: The same series of cars. 
MR. DeRENSIS: If he knows. 
THE COURT: Go ahead, answer it. 

A I will put it this way. I don't see any reason for 


it not to be. That would drive an assembly line nuts. 
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Q Was the length that the vacuum would have to travel 
from the manifold to the Kelsey-Hayes actuator a known quantity? 
THE COURT: On Lincoln-Continentals? 
MR. LAGEMANN: On Lincoln-Continentals. 
A Sure it was kncwn. Whether anybody worried about 
it, I think they -- I am sure they worried about it in 
designing the particular actuator, if they varied any sizes 
of compenents or not, but I never heard it spoken of. 
Q Did Kelsey-Hayes ever calculate or experiment to 
gtermine response times of the actuator? 
A In my experience, they did not. The calculations 
would have been done by the designer of the actuator, and thege 
would mecifically have been the type of calculations one make 


to size, the first unit one makes, the first prototype. 


Then they may have several prototypes made and they 


would go out into a laboratory and test and neasure and decide 
whether to change the size. 

Cc In figuring out response times at Kelsey-Hayes, 
did the Kelsey-Hayes engineers, if you know, take into accoun 
the length of vacuum hose from the manifold to the Kelsey- 
Hayes actuator? 

MR. DeRENSIS: Hasn't t*at been answered, your 

Honor. 


LAGEMANN: I don't believe so, 
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THE COURT: 


I don't think so. 


A If it was done, it was done by the designer. 
That's the best I can say. I didn't do it. I didn't even 
do that kind of work there. 

Q When you decided to use a 30 millisecond time delay 
in Perma Vac response time -- 

A I didn't use a 30 millisecond time delay. I used 
a 30 millisecond time constant there. It is not the same 
thing. 

Q Did the time constant represent the period of time 
it would take the Perma Vac to respond to a signal? 

A The time constant in general, as I testified earlie 
is the time for a step chain in the input to the actuator, 


it is the time for it to move to roughly 63 percent of that 


Hayes' page 13 of their paper. 
THE COURT: Which is -- 


’ 
demand value. One reference time to that i- right in Kelsey- ‘ 
% 
MR. LAGEMANN: Plaintiff's exhibit 121. 


A (Continuing) This actuator pressure dump and build 
Q “hile we are looking at that actuator dump and 


up plot. 
build up plot, which is figure 21 on page 13 of Plaintiff's 
Exhibit 121, I note that there is an unusual configuration in 


the right-hand chart here which indicates that pressure build 
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up and pressure dump occurred at different rates. 

MR. DeRENSIS: I object to the characterization as | 
"Unusual," If you want to point something out, I think you | 
should point it out. | 

A That was to solve a problem they had. | 

THE COURT: Le’. me rule on the question. Answer 
it now. 

A (Continuing) That was to deal with a problem which 
they had, as I recall, reading in this paper. That is not 
anything like the problems that we incurred in the Perma 
device. 

Q Would one of the effects of the stepped or staged 
build up, as illustrated in the right-hand corner of that 
figure, be to maintain the wheels closer to the ideal 15 
percent slip ratio for a longer period of time. 

MR. DeRENSIS: I object to “closer." We don't know 


closer than what? What is the 15 percent ideal that he just 


mentioned now? 

MR. LAGEMANN: The witness has already testified 
that 15 percent was the optimal -- 

THE COURT: As I recall, he did. Is that your 
testimony, that the ideal was around 15 percent? 

THE WITNESS: Abrut that, yes, although I also 


testified that while the ideal may be 15 percent, 20 percent, 
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it is better to be the right of it if ya are going to be one 


place or the other. 

Q The question, then, sir, is in which o these two 
configurations which you see before you in figure 21 on page 
13 of Plaintiff's Exhibit 121 would the slip be maintained 
closer to 15 percent during pressure build up? 

A They apparently figure that the one on the right 

would do it. 

Q That was Kelsey~Hayes' figure? 

A Yes, but that actuator was working in a different 
environment to what this one was working in. It was working 
with a different sensor. It was either fuli on or full off. 

If I remember correctly andwthout going back and 
reading all the paper, and I vaguely remember association 
with it, that decrease of the slope of the pressure build up 
was to keep from putting the -- having the brakes go back on 
too quickly. It was allow them to spin up a little farther 
before the went down again. 

But this actuator doesn't even work in this manner. 

Q Would Perma Vac pro 'ce such a response? 

MR. DeRENSIS: What does "such" refer to? 

Q The response as illustrated in the right-hand portigqn 

of figure 21 in Plaintiff's Exhibit 121. 


MR. DeRENSIS: I object on the grounds of relevance 
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What does that have to do with this case? 

THE COURT: I sustained the objection. He just 
testified that the actuators are entirely different. 
There is no necessity in Kelsey-Hayes to put it in that form. 

MR. LAGEMANN: Your Honor, I believe it is relevant 
and I believe it is relevant hecause of the Plaintiff's 
pretrial memorandum, The have claimed it is .neir contention 
that the Kelsey-Hayes device and the Perma Anti-Skid Device 
were essentially similar and comparable. 

Seeing as how that issue has been put in the trial, 
I think it is a perfectly relevant question. 

THE COURT: I believe it is similar, it is mmparabl 
But when you get down to the little nitty-gritty user, like 
this, you are getting pretty far away from just similar and 
comparable. They are not totally the same configuration. 
Is that correct, Mr. DeVilliers? 

THE WITNESS: Yes, sir, yes, your Honor. 

MR. BENBOW: But, your Honor, isn't it fair that 
we should be permitted to explore those differences and see 
if they are itty-bitty, as you say, or whether they have 
some greater significance? 

MR. DeRENSIS: Your Honor, we just had an answer 
from the witness that -- 


THE COURT: I am quite aware of it. 
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Q Mr. DeVilli-~s, did I understand you to say pre- 
viously that you derived the 30 millisecond time constant 
from your experience at Kelsey-llayes? 
A I selected it, as I said, it is a reasonable nu iber 
I looked at this plot for reference vzlues back to my 
experience. 
Q Was that experience based on the Kelsey-Hayes actuator 
A On the actuator? My experience at Kelsey~-Hayes 


is actually sitting there, working there. Their actuator 


the way I read the Bendix did. They were not that unalike. 
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Q Where did you read that Bendix cycled at a cycles 
per second, sir? 

A I either read it in the paper »r I heard it once 
in Michigan at a technical meeting one night, in which some 
guy who worked at Bendix Research Laboratory was discussing 
is. That is where I get that from, discussing their system, 
even though somebody from Kelsey was in the audience. 

Q Mr. DeVilliers, in arriving at your 30 millisecond 
time constant did you take into account any frictional effect 


between the nydraulic plunge. and the walls of the hydraulic 


fluid cylinder? 


A X had them in my mind. 

MR. DeRENSIS: That has been answered already. 1 
think we got a description of how he arrived at it and how he 
took it into consideration. This can go on endlessly. 

THE COURT: I believe he started a new line. Let's 


see if it is. I will permit it. Let's go. 


A I acknowledged in my mind that it was there, and 


| 
I just -- sure, it is 4;;ing to have some effect, but I don't 


know how much. That again is a subject for a test program. 
The only way one is going to tie it down and find out exactl 
what that thing is is to go out and test it. 

Q Did you go out and test it? 


A I was in no position to go run a test program on 
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the Perm: system, belicve me. 

Q Why were you in no position to run 4 test on the 
Perma system? 

THE COUT: Oh, we have been through that. That 
I know. 

MR. LAGEMANN: I don't think so, your Honor. 

MR. GRAND: At great length with Nan Goor, the ques 
tion of availability of devices, of cars, of units, ox ose: 
finance 

That is not what Frank Perrino hired him to do. 

We can go on and on. 

Q Were you ever told that no units would be available 
to you for testing purposes, Mr. PeVilliers? 

A No, but it wasn't too hard to assume. Even if 
they were available, as I think I have testified to, was 
retained to study the fundamental viability of this system. 

Q Does the system include a Perma Vac -- 

MR. DeRENSIS: Let him answer the question. 

A I did study that viability. I did via analysis 
and simulation and my experience, and I came up with my 
conclusions. Obviously I wouldn't be here to -- 


MR. LAGEMANN: Your Honor, at this time -- 


Q I'm sorry, did I interrupt? 
A I got the data. I used literature, I used Lack- 
A-812 


SOUTHERN DISTRICT COURT REPORTERS, U.S. COURTHOUSE 
CUCy tren ate nn uy CA 4689 


XXXX 


= 


@ nN 


© 


s & BS 


Jkeg DeVilliers-cross 3825 
ground, and I got reasonable numbers. I think that the 
exact values of them are even of questionahle relevance. 

Q Did you use literature in the Perma Vac response 
time? 

A Oh, no, not in -- this kind of literature, you 
know (indicating). | 

Q Did you use that kind -- | 

THE COURT: He pointed to -- 


MR. LAGEMANN: Plaintiff's Exhibit 12]. 
subyectiug 


A We had to be a bit eres obviously. What else | 


could one do? 
MP. “Fe EMANN: Your Honor, I have here two letters 

which indicate that our firm sent on two occasions Perma 

units to counsel for plaintiff, and I would like to have 


them marked as Court's exhibits, whatever the special number 


is. 

THE COURT: Defendant's exhibits. 

MR. LAGEMANN: All right. What are the next two 
numbers? 

MR. DeRENSIS: I object. 

MR.GRAND: Let them mark whatever they want to. 

MR. DeRENSIS: Okay. 

(Defendant's Exhibits D-658 and D-659 marked for 


identification.) 
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MR. LAGEMANN: Your Honor, I would like to note at 
this time that prior examples of correspondence betweer. 
counsel in this case have been marked as Courts exhibits, 
and simply taken in on this basis. 

I would ask again that these letters be taken in 
as Courts exhibits. 

MR. GRAND: Are you offering them? 

MR. LAGEMANN: As Courts exhibits, yes. 

MR. GRAND: You are not offering them as your 
exhibits? 

MR. LAGEMANN: I would like to offer them as 
Courts exhibits. 

THE COURT: Look, they are marked as Defendant's 
Exhibits. What's the difference? I read all the exhibits 
anyway. 

MR. LAGEMANN: The problem is, your Honor, that 
the author of these letters is no longer with the firm. I 
hate zo call him back to introduce them. 

THE COURT: Let's see them, 

MR. GRAND: Your Honor, I think mavbe you ought to 
look at them before you rule on them. I don't know what 
point they are intended to prove. I object to them. They 


reflect the transmissions of a couple of units to our firm 
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on conditim that they not be used in any way that would risk 
bodily harm to anybody, so to preclude anything like road 
testing. 

In addition, I am perfectly prepared to testify, 
your Honor, if you would see fit, that I am far more ambitiou 
in terms of spending my client's money or the lack of it than 
“hey are able to afford, so I really don't see what relevance 
these exhibits have. 

THE COURT: Let me see thei. 

MR. LAGEMANN: After your Honor is through reading 
them I @muld address Mr. Grand's point if your Honor wishes. 

THE COURT: All right, go ahead. 

MR. LAGEMANN: It is our position that these are 
highly relevant. They are relevant as to what plaintiff coul 
have done in relation to testing the device. 

To begin with, the best evidence possible, as they 
have already admitted, would be an actual road test. ign dice! 
that, -= 

MR. DeRENSIS: I object to that. 

MR. LAGEMANN: Let me finish. 

MR. GRAND: Tt is nreecludat bv the ancuments then 
selves unless they be done by dummies. 

MR. DeRENSIS: I would like to object to the state- 


ment. 
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MR. LAGEMANN: I would like to finish my statement. 

THE COURT: I only take argument one at a time. 

MR. LAGEMANN: Failing that, your Honor, the best 
Simulation evidence, as good as that is, would be obtained 
by testing certain components of the device to figure out wha 
time delays in actuations actually, in fact, were in the 
hardware instead of assuming these. 

We feel if this doesn't go to the admissibility 
of the simulations, it most certainly goes to the weight 
that should be ascribed to them. 

MR. DeRENSIS: I want to make a few points. One 
of them is that Mr. DeVilliers' simulations are designed to 
@termine whether or not the Perma device is a viable device, 
as he said it was, whether it had the potential of being an 
anti-skid device, and the simulation was an analytical tool 
to accomplish that result. It is just as good a method of 
doing it as any other method. It is just as good as road 
tests because road tests measure different things and have 
a lot more variables and a lot more risks of things going 
wrong. 

MR. BENBOW: You said it. 

MR. DeRENSIS: There are a lot of things in an 
automobile that could be measured that could have an effect. 


We have scen where there have been glazed brakes, for example 
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worn tires affect results. The point relating to these 


documents is that at some point they offered us two units and 


only two units. They have never identified what units they 


were, when they were manufactured. We had a lot of difficult 


finding that out. I don't believe we ever determined that. 


And as Mr. Grand said, to do the kind of tests that Mr. 


Lagemann is proposing is really part of a development program 
rather than an analysis of the viability of this product. 


MR. LAGEMANN: I could address that, too, your 


THE COURT: Wait a second. You say that you sent 
them two units. You said that you got two units on condition 


that they not be used in any.manner to risk bodily harm or 


injury to any »erson. Is that it? 


MR. DeRENSIS: Yes. There was another letter with 


those I was required to sign, saying that I would take those 


18 
only under the condition that they not be used in a way to 
19 
cause bodily injury. 
20 
THE COURT: What do ya need these in for? 
21 
MR. LAGEMANN: Are they accepted or not? 
22 
THE COURT: No. 
23 
BY MR. LAGEMANN: 
2% 
Q Drawing our attention back to the governor itself, 
25 
Mr. DeVilliers, is the action of the governcer which you 
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A As opposed to what, electrical, electronic? 
Q Yes. 
A The governor by itself -- and by governor I mean 
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just the flying weights portion, that is, mechanical, the 
solenoid obviously is electrical-mechanical. 

Q When the solenoid is retracted and the governor is” 
working on its own, is it operating as mechanical device? 

A Well, I guess also ere is the cam gear and the 
microswitch. When the solenoid is retracted and the circuit 
in the back of the solenoid can is connected so that the 
microswitch is not involved, yes, it is a mechanical device. 

Q Would there lave to be friction between these 
mechanical parts when they are in motion? 

THE COURT: Between what mechanical -~ 

MR. LAGEMANN: The mechanical parts in the governor 
your Honor. 

THE COURT: Friction between mechanical parts in 
the mvernor? He is talkingabout the governor as being the 
flying weights. The flying weights are attached to the -- I 
don't know where you are going. 

Q By the governor, I believe you mentioned some 
components before that are comprised within the governor. 


Let me see if I understood you correctly. Did you mention 
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the flyina weights? 


A Yes. 

Q Was there a governor shaft? 

A Sure. 

Q Was there a spring? 
A Yes. 

Q Was there a cam gear? 

A Sure. 


THE COURT: Is that part of the governor? Do you 
consider the cam gear as part of the governor? 

THE WITNESS: Yes. Not really. It is only since 
it drives it. To me the governor is the expanding and 
contractive flying weight system. 

eee 

THE COURT: For purposes of this question, consider 
it as part of the governor, all right? 

THE WITNESS: Okay. 

Q Are there places or locations in the governor as 
we have just defined it where mechanical parts interact, 
touch one another while they are in operation? 

A Sure. 

Q Are those components going to generate friction? 

THE COURT: The answer is yes. 


A Of course. 


Q And did you simulate that friction? 
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A No. I assumed it to be sufficiently negligible 


not to have to cope with 


Q Could that friction cause hysteresis of the governor 


in operation? 


A Only if it was high enough that the governor could 
actually stick, which I have not seen anything like that i. 
the units such as the one in front of me. Pil 

THE COURT: All right, for the benefit o& the Court 
of Appeals would you spell hysteresis and then explain exactl 
mat it is? 

THE WITNESS: Okay. Hysteresis, h-y-s-t-e-r-i-s -- 

THE COURT: All right, tell us what it is. 

THE WITNESS: Hysteresis is a phenomenon which -- 

THE COURT: Let me try, and see how far I get with- 
out making a mistake, all right? 

THE W°TNESS: Sure. 

THE COURT: Where you have moving parts you have 
friction. Friction causes heat, is that correct? 

THE WITNESS: Yes, 

THE COURT: All right. It is the end result, when 
the heat becomes so great that the parts have a tendency to 
Stick called hysteresis? 

THE WITNESS: That might be a form of Lt. Iwas 


going to say it is a sticking phenomenon, If, for instance, 
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to get back to my example of pulling things along, if I 

pull this along, I have to exert a force to move it. Now I 
stopped, and yet I am still exerting just barely the amount of 
force -- just slightly below the amount of force to move it. 
Now, to move it in the opposite direction, I have to retract 
that force and pull the same amount of frce on the opposite 
direction to start moving it. 

So in the sense that -- that is really, I think, a 
hysteretic phenomenon. It is more commonly encountered in 
the field of magnitism. 

I will think of another example. I think in terms 
of the meaning of that question, by hysteresis it means 
sticking, pure and simple. You push something over here, it 
sticks; you have to pull on it to get it started back the 
other way. That is hysteresis. bs 

THE COURT: Okay. 

MR. BENBOW: While Mr. Lagemann is consulting, your 
Honor, just to return for a moment to D-658 and 659, you are 
Clear as to why that limitaticn was put in the transmission 
of these devices, I assume? 

THE COURT: Yes, I have read letters from lawyers 
before. I am cuite clear as to what it is. 

MR. BENBOW: Concern for product liability. 


THE COURT: I am quite aware of it. 
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Q Mr. DeVilliers, does friction resist motion? 

A Static friction -- yes, friction resists motion. 
Yes, that is a true fact. 

Q When the term hysteresis is used in mechanical 
engineering, is it used to connote the fact that something 
with cyclical behavior will -- 

THE COURT: Tell you what, it's almost end of the da 
and I recognize you are trying to do your best, but why don't 
you am your expert get together over the evening and write 
out exactly what this next one is going to be. I'n. sure 
it's going to be a pip. 

MR. GRAND: Mr. Lagemann has indicated he is, in 
no event, going to finish tomorrow. I hesitate to ask Mr. 
DeVilliers to give up a full day of work to be here for half 
day, so I woul suggest that we go over to Monday and that 
might have the benefit of letting Mr. DeRensis get well as 
well. 

THE COURT: That's great. In the morning one side 
asks for tomorrow off, and in the afternoon the other side. 

Sure, take tomorrow off. I have got lots of other 
things to do. 

Between now and Monday, figure out what you want 
to do with D-656. 


MR. GRAND: I will. 
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MR. BENEODW: Do you know if we are not sitting 


tomorrow what the program looks like for next week? W. e 


be sitting each day next week, if you now know, your Honor? 
THE COURT: God willing. 
MR. BENBOW: Thank you, sir. 
THE COURT: Okay. Have a good weekend. 


(Adjourned to Monday, April 29, 1974 at 10 A.M.) 
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Perma Research & Development Company 
Vv. 66Qv 665 
The Singer Company 


New York, May 1, 1974 
10:15 a.m. 


(Trial resumed.) 


ANDRE LBOswARD BE VILL 2.8 2s, 
resumed. 

THE COURT: Mr. De Villiers, man recall that you 
were placed under oath. I recognize that due to personal 
problems: you may have been put out in connection with your 
work, and my apologies for that. 

THE WITNESS: No problem, sir. 

CROSS EXAMINATION 
BY MR. LAGEMANN CONTINUED: 

Q Mr. De Villiers, I am handing you a number of 
exhibits. These are Exhibits 123, 124, 125, 127 and 128, 
129 and 132, 133, 133-A, 134 and 135. We will be referring 
to these exhibits from time to time. ‘ Let. tre record 
reflect that they are before you. ; ) 

Mr. De Villiers, did you read the Pearrino 
patents in preparation for your simulations? , 


MR. DE RENSIS: Before you answer that, I think 


A-825 


SOUTHERN DISTRICT COURT REPORTERS, U.S. COURTHOUSE 
FOLEY SQUARE, NEW YORK, N.Y. CO 7-4880 


18 


19 


identified as plaintiff's exhibits or defendant's exhibits. 


The record should reflect that they are plaintiff's exhib- 


its. 


MR. LAGEMANN: That is absolutely correct. 


THE COURT: Okay. 


Q I will repeat the question, sir. 


Did y sad the pateits of the Perma device in 


preparation for your simulations? 


p In preparation for my simulation I reviewed, 
read -- whatever you want to call it -- reviewed, I think 


that's a better word, one or moremtents of the system. 


I am talking about very early. 


Q I am sorry, I can't even hear you from here. 


jkbr De Villiers~- cross 


on those identification of exhibits .e don't have them 


A Very early in my involvement. 


You asked me did I read them in preparation to do 


the simulation. 


Q That's correct. 


A And I am saying that prior to commencing the 
simulation I reviewed one or more. I believe I did that 
in Mr. Perrino'’s office. I think it was just one. 

Q Mr. De Villiers, I hand you Plaintiff's Exhibit e 
13, which is one of the patents of the Perma anti-skid 


device, and ask if that was one of the patents which 
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you read before you commenced running your simulations? 

MR. DE RENSIS: Your Honor, I want. to object to 
thas because I think there are five separate patents, and 

think he should be shown all of them rather than select 

one. 

THE COURT: Let's start off with one, see if he 
read that one, then go on to 2, 3 and 4. 

A The patent, particularly the patent drawings that 
I looked at prior to commencing my simulation had basically 
what I see in front of me here on them. 

Q Would you turn to the descriptive portion of that 
patent and t211 us if you read tne description of the 
inventor of how the device operates, which is contained in 
that patent, prior to running your simulation? 

A I don't really remember that, whether I did or 
not. I read sone of it and I talked to Mr. Perrino at the 
same time, and I don't remember just what I read, when, 
in that respect. 

ra) Specifically, sir, with reference to the relation- 
ship between the cam gear and the governor shaft, did you 
simulate the device -- 

MR. LAGEMANN: Withdrawn. 
Q Did you simulate those components to operate in 


the way the patent says they will operate? 
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MR. DE RENSIS: I object to that, your Honor, 


because we don't know which patent he is looking at and 


there are four other patents, and he hasn't said he remembers 


tnis particular patent. 
MR. LAGEMANN: 4 te 
THE COURT: I understand. He is looking at 13, 
MR. DE RENSIS: Nor do we mow which specific 
portion of it his attention is being drawn to. 


THE COURT: Well, can we draw it to a particular 


portion? 


Q All right, will you look at columns 9 and 10? 


A This helps me. 
Q I think I can help you with the sine, sir. 
A Please. 


Q Specifically, did you read lines 16 through 23 in 

column 9 of Plaintiff's Exhibit 13? 
MR. DE RENSIS: At any time? 

Q Prior to the simulation. 

A I don't recall whether I read those ** 1es at the 
time or not, but as I read them now, that is the way I 
understood the thing to. work basically. 

Q Is that the way you simulated it to work? 

A If I read this correctly. Let. me read this 


again to make sure. 


Yes, my simulation affects that accivity. 
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Q Which activity is that? Are you referring to the 
arming or to the -- 
A The whole -- everything that is said there. 
Q What does it say there? Does it refer to arming 
there, sir, or does it refer to operation of the governor? 
MR. DE RENSIS: It speaks for itself. It's in 
evidence. 
THE COURT: Let me read it. 
All right. Go ahead, next question. 
Q Did you, sir, simulate the pin going trom stop to 
stop in the cam gear during arming of the Perma device? 
MR. DE RENSIS: Your Honor, I think that has been 


asked and answered. 


Go ahead. 
A Let's see. I simulated the effect of it. 
Q The question is, sir, did you simulate the pin 


actually traveling the length of the slot in the cam gear? 
THE COURT: I think he has answered it now. He 
said he simulated the effect of it. 
Q Show us, sir, if you could, the formula which 
simulates the effect of it, "it", referring to the pin 
traversing the slot in the cam gear. 


THE COURT: Is that part of the formula or is that 


A-829 


SOUTHERN OISTRICT COURT REPORTERS, U.S. COURTHOUSE 
FOLEY SQUARE, NEW YORK, N.Y. CO 7-4880 


THE COURT: All right. So let's have it done again. 


re 


18 


19 


zg FF B RB 


2 thy | DeVilliers - cross 3841 
a constant? 

MR. LAGEMANN: It may be both, your Honor. 

A The formula governing the motion while in that slot 
is one called deceleration sensor on Exhibit No. 134. 

MR. LAGEMANN: Let the record reflect that the 
witness is referring to Page 4 of Plaintiff's Exhibit 134. 

A The actual stops involved there would simply be 
reflected in that -- let me think. 

The activity of the stops there would be reflected 
in the fact that there would be certain limiting decelerations 
that would be represented «t that point at the time it hit 
the stop, just so that the simulation realizes that the thing. 
doesn't keep on going around the cam gear when it's at a 
stop. 

Q Sir, does that formula to which you are referring, 
which is labelled deceleration sensor on Page 4 of Plaintiff's). 
Exhibit 134, does that formula contain the 20 millisecond 
constant? 

A Yes. I assume you are referring to the tau sub DEC. 
Yes, that is -- in the simulation that equation is integrated 
there, under the effect of that time constant. 

Q Does that time constant represent the period of 
time it would take the pin to travel 63% of the distance 


of the slot in the cam gear? 
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A Assuming that you put in enough input deceleration 

to the cam gear to cause it to go all the way to the end of 

the cam gear travel. Then based on, as I mentioned, first 


order representation of tij- cam gear that would be correct 


Q I wonder if you could keep your voice up, Mr. 
DeVilliers. 

A I am sorry. 

Q Let me see if I have this correctly. You are 


saying if we assume that there was enough deceleration to 
move the pin all the way up to the upper stop on the cam -- 

A And that the pin was at the bottom of it in the 
first place where you are starting on 

Q Guceese. {(continuing] -- that the 20 millisecond 
time constant would represent the time that it would take 


that pin to traverse 63% of the Slot; is that correct? 


A Yes, based on, again, the first order representation 
of the system which is -- well, based on that. 

Q Very well, sir. Let's assume that what we were 
talking about had happened. We have the deceleration, it is 
sufficient to cause the pin to move all the way up to the 
top, and we are computing it on your formula in Plaintiff's 
Exhibit 134. 

A Yes. 


Q After 20 milliseconds, the pin would have traversed 
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63% of the distance of the slot; is that correct? 

‘Yes. 

What happens in the next 20 milliseconds, sir? 

Assuming that the wheel is continuing to decelerate- 

Q That's correct. 

A [continuing] -- and that there is enough 
deceleration still on it to hold it at the-top of the slot, 
it will simply stay there until the deceleration falls below 
that magnitude required to hold it there. 

Q But, sir, you have just said we are only 63% of 
the way up the slot. 

A I thought you said when you got all the way to the 
top. I am sorry. 

You mean beyond that, after the 63%? It will keep 
on climbing. 

Q Can it ever reach the top of the slot? 

A With a first order representation it would approach 
the top of the slot asymptotically. 

THE COURT: Tell us what asymptotically means. 

THE WITNESS: If one imagines in space or ona 
piece of paper that you draw a "Y" and a “X" axis, the "“Y" 
axis going vertically, then if you go up the "“Y" axis a little 
ways and you draw a horizontal line, then you start a response 


such as we are talking about down’ at the origin where the 
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"X" and the “Y" cross and have it rising and going off to 
the right, a positive "X" and "Y" axis, the asymptotic 
approach -- that line that I suggested we draw is an 
asymptote and our response will come up and approach that 
and get closer and closer to it as it goes on out in space 
or in time. 

So that is a characteristic of a first order 
representation. The distance between our response and that 
fixed valuc represented by the horizontal line decreases 
to, you know, nothing, out in infinity. 

Q Mr. DeVilliers, if we are using this sort of 
equation can we ever simulate the pin actually reaching the 
end of the slot in the cam gear? 

A Yes. 

Q Mr. DeVilliers, after 20 milliseconds we have 
traversed 63% of the slot; is that correct? 

A Based on all the assumptions that I testified to 
earlier. 

Q That's correct. But will we be at 63% after 20 
milliseconds? 

A Based on those assumptions. 
MR. GRAND: Can I have that question read back? 
THE COURT: Based on the assumptions will we be 


63% up the slot at 20 milliseconds. 
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Q How far will the pin be up the slot in percentage 
terms after 40 milliseconds or two of your 20 millisecond 
time constants? 

A It would simply be farther up the slot. I can't 
from memory state just exactly how much farther up the slot 
it would be, but it would be farther up the slot. 

Q Let's see if we can figure out how much farther 
up the slot it will be. 

MR. DE RENSIS: Your Honor, I object here on the 
grounds of relevance because Clearly what is relevant is 
when the microswitch closes. What we are doing is exploring 
an area of such marginal relevance, and Mr. DeVilliers 
already testified that it in effect approaches asymptotically 
and therefore it has gotten there. 

MR. LAGEMANN: Your Honor, if I may interject, 
if we are going to discuss the relevance of this, may I 
suggest we do it at stds bar. 

THE COURT: Sure. 

{At the bench. ] 

MR. DE RENSIS: Your Honor, my point is that there 
is a lot of detail of simulation which is really not relevant 
to this case. 

THE COURT: It's Mr. Lagemann's position -- correct 


me if I am wrong -- that the failure to include certain items 
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in the simulation is such as to destroy the validity or 
at least affect the validity of the simulation. 

MR. LAGEMANN: That is correct,your ‘ionor. 

THE COURT: My problem is this: It could be 
done a lot faster, I think, by just going to things which 
are not included in the simulation. Just list them off. 
Did you include this? No. Did you include this? No. 


Did you include that? 


It's very obvious that he did not include all 


MR. LAGEMANN: Very well, your Honor. 

THE COURT: But getting into this area of pure 
physics and delightful math is something which makes life 
even more difficult than it has been for me. 

MR. LAGEMANN: Very well, your Honor. I will be 
going, however, into one other of this type area which I 
believe to be highly critical within the patent, if your 
Honor will permit. 

THE COURT: Yes. 

MR. LAGEMANN: Very well. 

THE COURT: All right. Go ahead. 

{In open court.] 
BY MR. LAGEMANN: 


Q Mr. DeVilliers, after the plunger in the solenoid 
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has been retracted, is the system armed? 

MR. DE RENSIS: Your Honor, I object because I 
think we have to get a definition of what retracted is, or 
at least there is an assumption in that question which is 


not stated. 


MR. LAGEMANN: I think I can take care of that, 
our Honor. 
THE COURT: All right. Go ahead. 

Q Mr. DeVilliers, after the plunger in the solenoid 
has been fully retracted, is the governor free to expand 
and collapse and therefore control the brakes? 

A Yes. 


Q Does that mean that the system has been armed, 


so to speak? 


A Yes, I would consider the system armed. 
Q Very well. 
A The word “armed” is a rather subjective term in 


the whole thing. But I have heard it used in skid control 
and other control-type of work, so all right, I will agree 
to that term. 
MR. BENBOW: Could you agree to it more loudly? 
THE WITNESS: Yes, sir. I am sorry. 
Q Mr. DeVilliers, I am showing you Plaintiff's 


Exhibit 13 again and am directing your attention to Line 19 in 
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Column 10 thereof. I would ask that you read from that point 
to the end of Line 24. Then I will ask you some questions 
about that statement. 

MR. LAGEMANN: Would your Honor like a copy of 
this patent? 

THE COURT: What were the lines? 

MR. LAGEMANN: Starting at 19 in Column 10, your 
Honor, reading down to the end of let's say, Line 24. 

a Okay, I have read it. 

Q Do you see, sir. on Line 22 and Line 23 where it 
says, "The governor assembly takes over control and, as it 
is stopped by stop surface 225 of the cam gear, spring 218 
will cause the governor assembly to commence to collapse?" 

Is that the way you simulated the operation of the 
governor once the system had been armed? 

Look at Figure 5, if you will, the drawing of the 
cam gear. 

MR. DE RENSIS: Your Honor, perhaps we can give 
him a piece of hardware that might assist him. 

MR. LAGEMANN: He has the drawings in Figure 5A 
of that same patent, Plaintiff's Exhibit 13. 

MR. DE RENSIS: Again, those are schematics, I 
believe. 

A Okay, I have Figure 5A. I will have to go back and 
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read this again. I ama little bit confused by some of 


that. 


MR. DE RENSIS: Your Honor, I would like to hand 
him Plaintiffs' Exhibit 3 and 4. 

A Well, for starter : will say I simulated a 
Perma~-Vac -- a governor that operates like this does in front 
of me basically. 

THE COURT: What exhibit is that? 
MR. GRAND: 3 and 4, your Honor. 
MR. LAGEMANN: He is looking at 3, your Honor. 

A T mean in terms of all t’ ‘se stop surfaces. I 
want to read this again though. 

Q Please do, sir. 

A I always have a hard time with patents. 

MR. BENBOW: When you resume, would you keep your 


voice up, Mr. DeVilliers. 


A Yes, now that I read that about three times, that's 


what I simulated. 
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() Did you simulate, sir, the pin travelling all 
the way to the upper stop of the cam year when the governor 
was in control of the system? 
A Only if it was called for to go all the way to the 


top. It doesn't have to go all the way to the top. 


Q Wiould it go all the way to the top with a 
whe=zl deceleration of, let's say, 3G, sir? 

A Yes, it would. I would expect. it to. I would 
expect it to. I don't know precisely what number 
takes. I put a number into the simulation of 2Gs. 

Q Did you use the same time constant to represent. 


when it would travel all the way to the top? 

MR. DE RENSIS: I object to that. 
What 1s tne same time constant? 

THE COURT: I think we are referring to the 
20 milliseconds to take it 63 per cent of the way up the 
slot; is that the one? 

MR. LAGEMANN: Yes. 

HE COURT: Okay. 

A Yes, the same time ia a. 

THE COURT: Was used in all these simulations, 
right? 

THE WITNESS: Yes. 


TIE COURT: All right. 
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Q low many milliseconds, sir, would it take ona 
3G wheel deceleration for the pin to reach the upper stop 
surface of the cam gear when the governor is in operation? 
A For a 3G stop? 
Q Yes. 
THE COURT: If you know off the top of your head. 
A Roughly, it would take about the magnitude of the 
time constant because what it would be going to do, for 
a 3G stop, if you put in a 3G deceleration starting om the 
pin at the bottom of the cam gear, then it would take 
63 -- it would take, within the time of the time constant, 
the 20 milliseconds, it would go two-thirds or 63 per cent, 
almost two-thirds of 3Gs, which would represent. going 
essentially to the top of the slot. 
Again, a first order representation being assumed. 
Q In real life, sir, do you know how long it would 
take that pis. to travel the length of the cam gear slot 
upon receiving a 3G wheel deceleration? 
MR. DE RENSIS: I object to that. 
wit COURT: He has already testified he did no 
experiwents directly on the thing. llow could he know? 


lle is in the realm of theory. 


Q Mr. De Villiers, was there a constant or a limit 
of some sort in the program which would limit the motion ‘ 
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of the pin once it reached the stop, when the governor is 
in operation? 
A Yes. 
Q Was that the 138-1/2 degree figure you calculated 
the other day? 
A No. The limit was represented by a value of 
-~ the limit, the pin reaching the limit was reapreser.ted 
by a limiting value of sensed decleration in tne cam 
gear system. 
MR. DE RENSIS: Speak up. I didn't hear the 
of that. 
THE WITNESS: By a limiting value of sensed 
decleration. 
Q Mr. De Villiers, could you please point out 
limiting value in any of the exhibits you have before 
I would imagine it would be in 132, 133, 133-A, 134 or 


L355 


I don't believe that appears on there. 


It does not appear, sir? 
I don't believe so. 

Then where is it? 

Now? 

Now. 


It is a number that was used -- 
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MR. DE RENSIS: Objected. What. is the relevance 
of any of this? 
THE COURT: I don'tknow, but let's find out. 
A It represented a -- 
THE COURT: Go ahead, go ahead. 
Q Sir, the question is where is it, not what it 


represented. 


A It's not here. 

Q Where is it. then? 

A It. wag a sibmisee that was in the program when it was 
running. It's a fixed thing. You can change it. It's 


arbitrary. 
Q It is in the program but it is not in any of the 
exhibits before you? 
A No, I did not -- you know, it's a detail and 
it's not there. 
THE COURT: It's only an arbitrary number, is 
that what you would say? 
TUE WITNESS: Yes. If I remember correctly, 
I tried to enks some estimate as to what it might be, 
you know, from studying the cam gear, much in the same 
way that I calculated the .92Gs and it appeared that it 
would be something over that. I decided, you know, 


2.0Gs was adequate. To my mind it really didn't make that 
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much difference what I put up there. 

Q 2.0Gs is adequate for what, sir? 

A Fo a deceleration that would represent the 
thing being at the top of the cam gear slot. It's all in 
the design of the cam gear angles, che angle of the cam 
gear, the spring rate of the micro switch, friction 
coefficient on the cam gear, everything. 

() Mr.Dée Villiers, are mu slip curves an integral 
part of any simulation of an automobile during brake? 

A Yes, the mu slip curves, they produce, ina 
simulation -- they are used to generate the -- for the 
given wheel sneed and car velocity they represent, you 
know, they produce the co-efficient of friction at a given 


wheel, so, yes, they are a part of it. 


Q In other words, let's put it this way, sir: 


without a mu slip curve? 

A No. Well, wait a minute, let me correct that 
slightly. I can think of a way that you could do it in 
terms of -- but it wouldn't be very meaningful to skid 
control. 

Q If you put. different mu slip curve values into 
your simulation would you get different stoning distance 
results? 
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MR. DE RENSIS: T object to that because I 
don't know what "different" moans. I think he testified 
that he used different mu numbers, and he also used a 
Sliding mu friction, so I don't know -- 

MR. LAGEMANN: I don't think he testified to 
that. 

MR. DE RENSIS: I believe that was his testimony. 

MR. LAGEMANN: Show me the Page on the sliding 
thing, sir, and I will -- 

MR. DE RENSIS: In any event, the objection 
is there is no definition here what we are talking about, 
different mus,: different from what? So I object to the 
question. 

TUE COURT: I don't think that is the question, 
I think the question is were different curves used rather 
than different mus. Can you answer that? 

THE WITNESS: Yes. 

MR. LAGEMANN: Maybe I can -- 

THE WINTESS: Yes, there are different curves 
used to represent the different roads. 

THE COURT: All right. Now, supposing you are 
trying to represent the same road. Is there one set 


curve that you would use? 


THE WITNESS: For the same road, same road condition, 
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I would say -- 
THE COURT: Yes, same road condition. 
THE WITNESS: Concrete road, dry, yes, asphalt, 
et cniaee: for a given road it is a certain mu slip curve. 
TiiE COURT: Okay. 
MR. LAGEMANN: Sorry, I could not hear that. 
THE COURT: For a given road it is a given 


mus slip curve. 


THE WITNESS: Yes. I testified to that. 
I think I used the name friction model. That is a mu slip 
curve. 
Q Let me see if I understand you, sir. Are you 


saying for a given road surface, a given vehicle and tire 
combination, there is a single mu slip curve? Let's take 
dry concrete. 

A For a given tire-road surface combination, we 
simulated a mu slip, velocity surface. I think I understand 
what you are getting at. That is why I am phrasing 
it this way. So thatin that sense of the word, yes, we 
represent a sin,le mu slip, velocity surface. A surface 
is a three-dimensional curve, if you want to put it that 
way, Or a spatial representation, talking about surface. 


Q Does the shape and configuration of that curve 


on the same surface and the same road-tire combination 
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change with speed? 
A Yes, it is allowed to. 
e) Does it in real life, sir, not what you did? 
We are not there yet. 
MR.DE RENSIS: I object to the characterization 
of one world is real world and the other world is something 
else. 
TIE COURT: Go ahead and answer it anyway. 
A The experimental research literature that I have 


read, some of which is here in evidence, makes that fairly 


clear, that on various roads this is allowable, this happens, 


and it nappens more on some roads than on others, and in 
particular I believe, as I testified to, it is quite a 
phenomena on a wet road. 

On a dry, concrete road, my recollection is 
it is fairly minimal, the variation with car velocity, 
but there is scme variation there. 

Q Mr. De Villiers, if you were to run a simulation 
using one set of curves, lt's say for a .75 mu surface, and 
I were to, run another simulation and I used a different set. 
of mu slip curves, wanna we get different results? 

MR. DE RENSIS: Your Honor, I object, because 
we are referring to a different set of mu slip curves from 


one stop -- 
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MR. LAGEMANN: I am referring to two different 
simulations. 

THE COURT: He is running one simulation; Mr. Lagemann 
is running a different simulation. They decide to put in 
different mu slip curves. The question is do you get a 
different answer, and the answer is obviously yes. 

THE WITNESS: I would expect a different answer 
unless coincidental occurs. 

Q You mentioned, sir, the variation of mu slip 
curves for a given surface with different speeds. Would 
that apply in, let's say, a single 60 mile an hour stop; 
would the shape of the curve change as the vehicle slowed 
down? 

A Yes. 

MR. DE RENSIS: I object to that because of what 
I think is a little bit of a misleading use of the word 
"change" of shape. What we are talking about, I think, is 
a change of slope, not a change of shape. 

THE court: I understand. 

Q Mr. De Villiers, would you look at the exhibits 
you have before you, in particular Plaintiff's Cxhibits 132 
through 135, and show us a formula which tells us what the 
slip was during your simulations, with the shape, if you will, 


of the mu slip curve? 
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MR. DE RENSIS: Your Honor, I object because during 


direct testimony he testified he did not have that in 
there; rather, he described it orally in the testimony 


as to what that curve looked like and how he derived Sty 


THE COURT: All right, let's go through it again, 


then. 

A On No. 132 we make reference to the functional 
relationship of mu with slip, bottom of the page. Other 
than that, the specific -- well, that's what's here. 


Q What is the function of slip that represents 


.- mu in thatformula? 


A I don't have the mu slip formula down on the 
paper. I just simply note that it is there. 
Q Is that contained in your program, sir? 


A Yes, it was used. I might add it is a fairly 
straightforward thing that is in consonance with iia 
papers. It produces a curve that looks like the liter- 
ature I think you are holding in your hand. 

Q All right. I am handing you, sir, a copy of 
Plaintiff's Exhibit 136 and directing your attention 
to -- 

MR. LAGEMANN: Excuse me, your Honor, I had 
better get the original. 

Q Would you please look, sir, at. page 577 in 
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Plaintiff's Exhibit 136, and look at the charts or graphs 
thereupon. Are those the mu slip curves that you said 
were represented in your simulation? 

A Yes, I used these for reference. 

Q Did you enter those precise curves in, sir, or 
did yor enter in some other curves? 

A It is not possible to enter these precise 
curves. They don't give you equations in there for them. 
I entered curves which produced shapes of about this sort. 

Q But you didn't get these precise curves, did you? 

A I made reference in earlier testimony to things 
like peak values of, you know, the mu peak at the roughly 
15 to 20 per cent slip which you can see rather clearly 
is shown on these curves, and the value of mu at slide, 
which again is shown on these curves, and the rough speed 
relationships that are implied on these curves, and I 
caused a simulation to produce curves of this shape with 
those key parameters in them. 

Q Did you derive your formulas from these curves 
in Plaintiff's Exhibit 136 or was there another source? 

A No, I didn't derive the formula -- well, I guess 
I should be careful there, that I am answering your question. 
I used simple formulas to produce curves of really very close 


to this shapa, again based on the key parameters that I just 
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mentioned. 

Q Did you have a body of underlying slip data :avail- 
able to you when you wrote these formulas? 

A I just said theformulas produced roughly what is 
nere. That, to me, is adequate reference. It is a publish- 
ed piece of experiemental work done at General Motors 
Proving Grounds, a place I happen to respect. 

Q Do you happen to recall offhand what those formulas 
md constants representing the mu slip curves in you7 


simulations were? 


A Do you mean the numerical values of them? 
Q The values and the formulas or equations, sir. 
A The equations for the -- 
MR. DE RENSIS: Your Honor, to save time here, 


we would be happy to prepare a sheet of paper with the 
formulass on. it and turn it over to counsel for the 
defendant over a lunch time break. 

VYHE COURT: Can you do it cver lunch? 

THE WITNESS: I believe we can, yes. 


THE COURT: It makes life easier. 


MR. LAGEMANN: Would you also give us the constants, 


sir, over the lunch break? 
MR. DE RENSIS: If there are any. 


THE COURT: Well, it's equations. If there are 
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constants in it, I assume that they will be shown up, 
right? 

THE WITNESS: Yes, the ones that I have available 
here with me, I think we can at least get some of them 
of you. 

Q In fact, aren't there constants for every different 
speed on a given surface? 

A Those are computed within the -- well, you're 
talking about a variable constant. What I think you are 
referring to is computed in the program, based on the 
basic data that goes into the friction model. 

() Wouldn't there be a set of constants, sir, for 
each assumed road condition? 

MR. DE RENSIS: It has been asked and answered. 
MR. LAGEMA.N: I don't think so. 
MR. DE RENSIS: He said it was a variable that 
was computed. 
THE COURT: —, it was a variable constant. 
That is what he was trying to tell you before. 

A It's kind of a contradiction when I said it that 
way. 

Q Mr. De Villiers, would you take a look at 
Plaintiff's Exhibit 127 and get that before you at this 


time, 
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Yes, I have it in front of me. 
Q Was that the first simulation run performed? 
Well, let me rephase that. 

Was that the first of the printouts that we have 

before us that was performed? 
A The first? 

MR. DE RENSIS: Your Honor, I object to that 
because we have got exhibits here with maybe 30 or 40 
runs. 

They were put in order by me in terms of their 
speed, from nigh speed to low speed. They are no longer 
in any semblance of -- 

THE COURT: Let's find out if this is the one he 


first ran. It doesn't matter. 


A I don't think this would have been the first 
one. 
Q Wnich one was? 
A I don't remember. 
Q Did you run them all in one day or did you run them 


Over a period of time? 

A We 1, obviously they were run over a period of 
time. Just how much time, I don't exactly remember. 

Q llow many days? 


THE COURT: He says he doesn't remember. 
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MR. LAGEMANN: All right, I will withdraw it. 
A Tais is not the first one, I am quite sure of 
that. 
Q The question, sir, is is it the first onc of the 
ones you see before you? 
A Is this the first? No, I don't. think this was 
the first of the runs that I produced. 
Q No you recall what month you ran these printouts? 
MR. DE RENSIS: I object to this. What is the 


conceivable relevance of any of this? 


THE COURT: Besides that, we have gone over it 
before. Objection sustained. 
MR. LAGEMANN: With very different results, 


your Honor. 
Q Where did you first run your computer simulation, 
sir? 

MR. DE RENSIS: Your Honor, this was asked 
before. 

MR. LAGEMANN : No. 

THE COURT: Sure was. If he comes out with the 
game answer, I am going to worry about you, Mr. Lagemann; 
you haven't either been listening or reading the record. 

Go ahead, give us an answer. 


A Wrere did I first -- 
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2 THE COURT: No, no, when, what month? 
3 MR. LAGEMANN: No, I helieve I asked, your 
4 Honor, where. | 
5 Let me withdraw it. 
6 MR. DE RENSIS: He said he ran it at the computer 
7 _ cénter. 
& TuE COURT: Go ahead. Where? 
9 A Where did I run -- assuming you mean to produce 
10 what was brought here? This is run at AVCO. 
ll Q Did you make any runs before AVCO? 
12 A I made -- I guess there were some drafts, test 
13 runs, to see how i* was running. ‘I got a little bit of 
14 available time on the computer where I worked to do that. 
15 Q Was tnat at. Sweetheart Plastics, sir? 
16 A Yes. 
17 THE COURT: This was all gone over before. I knew 
18 every answer before he came out with it, and I don't have 
19 ESP. 
20° Q What were the  csults, sir, of the first run at 
21 Sweetheart Piaction? 
22 MR. DE RENSIS: Your ilonor, I object to that. 
3 There is no relevance here. 
YHE COURT: I nave no idea where it is going. 
25 | MR. DE RENSIS: There is notestimony what. he ran 
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2 or whether he did run runs. 
3 ; THE COURT: He said he was doing testing, drafting. 
4 Q What did you test? Was it the entire simulation, 
5 the vehicle model, the road data and the Perma device, all 
6 in conjunction at Sweetheart? 
7 MR. DE RENSIS: Objection. 
8 THE COURT: Let's hear it again. 
9 A During this drafting of the device, it would have 
10 run with the model of the vehicle, yes. Sometimes it 
ll didn't run. 
12 THE COURT: In other words, you were testing out 
13 your program, 
. 14 THE WITNESS: To make sure it's a realistic pro- 
15 gram and that it works, you know; computers stop rather 
16 quickly when they don't like what you give them. 
17 Q Did the sauna in any of your debuggir-1 runs at. 
18 Sweetheart Plastics ever not shut itself off? 
19 MR. DE RENSIS: Your Honor -- 
2: THE COURT: Not shut itself off? 
21 MR. LAGEMANN: Yes. Did it ever complete a 
22 run? 
23 MR. DE RENSIS: Your Honor, I object, first of | 
2 all, to the characterization of debugging because that 
25 is not something the witness used, and second; » * don't 
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Q Did you change any of the input data? 
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2 see any relevance whatever to what was done at the Sweetheart | 
3 Plstics versus what was done at AVCO. I think we are 
4 making a distinction without any point whatsoever. 
5 THE COURT: I know what you are driving at, 
6 Mr. Lagemann. Let. me see if I can get there easier. 
7 Did you change the program in any sense between 
8 the time you started working or drafting it at Sweetheart 
9 and the time you finished doing these particular runs 
10 at the AVCO? 
8 THE WITNESS: Oh, yes, I think if 7 understand 
12 the question, yes, the program was developed. 
13 TUE COURT: Yes, okay. 
14 | THE WITNESS: Until we thought we were producing 
15 a reasonable model of the Perma system. | 
16 Q Did you change any of the constants? 
17 MR. DE RENSIS: That has been asked. 
18 THE COURT: That's part of the whole -- 
19 MR. LAGEMANN: The program, your Honor, I believe, 
- is quite different from the constants. 
21 THE COURT: Did you change any of the constants 
22 also? 
23 THE WITNESS: Many of the constants, you know, 
2A were input data to the program. 
25 
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A Well, to produce a stop on an icy road you have to 
use different input data than to produce a stop ona 
concrete road. 
Q Did you produce any data at Sweetheart which was 
different from the data you used at AVCO? 

MR. DE RENSIS: I object to this on the 
grounds of relevancy. Whatever point there is has been 
made. 

We are just going overthe same ground. 

THE COURT: I think we are. 

A I did develop -- 

THE COURT: You developed a program between 
one place and the other, is that right? 

THE WITNESS: A lot of the development was done 
at. AVCO. I only went. to AVCO when it was clear the little 
bit of time that was available that I could use was not going 
to be énough, ‘i I went to a public computer center. 

It doesn't matter if you go out and run it on an IBM computer 
or a Univac computer, whatever, it runs -- 

TUE COURT: Okay, we understand.. 

Q Did you change any of the time constants? 

A I might have. Probably did, during the 
development. 

() Was that because the initial runs were producing 
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jkbr De Villiers-cross 3869 
unfavorable data? 
MR. DE RENSIS: Your ilonor, I indies to that. 
THE COURT: I will permit it. 
A I don't. think it is so much of a -uestion -- 
the question has to be asked, what is unfavorable? The 


important thing is to make sure that when one simulates 


something that one is, first and foremost, making a 
reasonable representation of what he is trying to simulate. 
Now, if in the process you get data which looks ridiculous, 
unfavorable, whatever you want to call it, you start to 


ask questions, and if in asking your questions you come back 


anerror or, you know, how you are simulating something in the 
first place, then you fix it. I mean, isn't that 


reasonable? 
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BY MR. LAGEMANN: 

Q Mr. DeVilliers, did a 1968 Thunderbird employ a 
split braking system? 

A I believe it did. 

Q Was that split braking system a part of your 
simulation? 

A No. I mean, not explicitly. The simulation 
didn't care. 

Q In a split braking system, sir, are there two 
plungers in the master cylinder, one for the front brakes 
and one for the rear? 

THE COURT: Haven't you asked that question? 
MR. LAGEMANN : I don't believe so. 

A You are speaking in generalities. It depends on 
what car you have. 

Q On a '68 T-Bird, Thunderbird. 

A The best I can answer you is that in my 1967 
Mustang it was that way. I presume Ford did it with the rest 
of their stuff, too. 

Q Did your simulation take into account thet ‘the 
volumetric requirements for locking the front wheels in a 
1968 Thunderbird were different than the volumetric 
requirements to lock the rear wheels in that split braking 
system? 
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A My simulation produced torque at the wheels. 


Q Did it take it into account, sir, by using torque, 
or did it assume brake pressure available to generate the 
torque? 


A Yes. 


MR. DE RENSIS: Can we have one question? 


THE COURT: What? 


MR. DE RENSIS: We have two questions here. I want 
to know which one we are getting aa answer to. 


THE COURT: All right. sr. DeVilliers, was your 


"yes" to the part that you used torque in your simulation? 
THE WITNESS: My last "yes" was that I assumed 
brake pressure available to produce torque. 


THE COURT: All right. 


Q Did the 1968 Thunderbird have a proportioning valve? 


A TO my best understanding, yes. 

Q Did you include ‘ proportioning valve in your 
simulation? 

A Yes, 

Q Did that proportioning valve alter the ratio between 


the effect of the front and rear brakes at different master 
cylinder pressures? 
MR. DE RENSIS: Your Horor, I object to the word 


“alter.” I think the testimony on direct was that -- 
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MR. LAGEMANN: Your Honor, I must object to 
testimony by counsel. 

THE COURT: He has a right to object. 

MR. LAGEMANN: In one word, I would think, your 
Honor. 

THE COURT: T will tell you what. If I could have 
that from both sides in this case it would be a great joy. 

I will permit the question. 

Q Do you recall the question, sir? 

A Yes. It was about whether we had a proportioning 
valve, et cetera, and my recollection was we went to the back 
of the room and off the record discussed it. 

Q Did the proportioning valve vary the ratio in 
braking effect between the front and rear wheels at different 
master cylinder pressures? 

MR. DE RENSIS;: Object to the word, “vary." 
THE COURT: I will permit i 

A If I understand you correctly, I simulated what a 
proportioning valve does. Let's put it that way. 

Q What does a proportioning valve do? 


A Okay. A proportioning valve is a little device 


that below a certain pressure input to it, the same pressure - 


the same increment of pressure comes out the other side of 


it, but above what is referred to as the split point and 
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increment of pressure into it produces a different, a lesser 
increment of pressure out of it, and the utilization of it 
in cars is so that when up in a high deceleration stop 

in which there is a lot of weight transfer that the pressure 
buildup to the rear brakes now is net at the same rate any 
more as it was to the front brakes. They do this with a 
two-slope device. 

Q In other words, if we were to plot out the 
relationship between braking effect there would be a 
straight line up to the brake point and then the line would 
change; is that onbeened: 

A Yes, at the split point. 

Q At the split point? 

A Yes. 

Q Does that change the amount of pressure available 
at the front and rear wheel? 

A It changes the -- it's an incremental thing, right. 
If we start out on the assumption that below the split point 
that the front and rear wheels were receiving the same brake 
pressure, 10 psi added onto the front brakes also was 10 psi 
added onto the rear brakes, this would hold up to the split 
point. But after the split point 10 psi at the front ‘brakes 
would only add on maybe 8 psi to the rear brakes. 


Q Did any 1965 automobile have a proportioning valve, 
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if you know? 

A I don't honestly know exactly when they started 
putting them on American cars. 

Q Did the 1968 Thunderbird have disc brakes, sir? 

A It had them on the front. I am not sure whether 
it was an option or whether they were standard, but they 
had them on the front. 

Q Do you know whether disc brakes were available 
as an option in 1965, and if so, how widely available they 
were? 

MR. DE RENSIS: Let's have one question at a time. 
THE COURT: If he knows. Do you know? 

A I think there were some available, but I probably 
should be saying I don't know. 

THE COURT: All right. You are better off, if 
you don't know, saying so. 

Q Mr. DeVilliers, do you still have before you the 
same exhibits we started out with this morning, being 123, 
124, 125, basically up through 135? 

A Yes, I am sure they are all here. 

MR. DE RENSIS: He does not have 3 and 4. 
MR. LAGEMANN: I am not concerned with those. 

Q Do any of these exhibits contain a written 


exposition of the logical processees employed to produce the 
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printouts in Exhibits 127, 128 and 129, Plaintiffs' Exhibits? 

MR. DE RENSIS: Your Honor, I object to that 
because the documents speak for themselves. 

THE COURT: I will permit it. 

A They present the logical processees, as Mr. 
DeRensis said, that are self-evident, namely, the selection 
of, you know, th: model, derivation of equations to describe 
it. It presents the logical processees in that respect. 

Q Do any of those exhibits tell us how that logic 
was applied in the computer? 

MR. DE RENSIS: Your Honor, again, the exhibits 
speak for themselves. 

THE COURT: No. Let him answer. 

A Not in the exhibit, but I did testify -- 

Q I refer you to the exhibits. Do any of the 
exhibits -- 

MR. DE RENSIS: Your Honor, we will Stipulate that 
the computer program is not in those exhibits, if that is 
what he is seeking to do, sO we can save time. 

THE COURT: All right. 

MR. LAGEMANN: I didn't ask whether the program 
was, sir. I asked whether there was anything indicating 
the logical processees employed in the machine. 


THE WITNESS: Could I have the whole question read 
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‘Record read. ] 

MR. DE RENSIS: I object. Now we have two 
questions. 

THE COURT: I assume you mean computer machine. 

MR. LAGEMANN: Yes, sir. 

MR. DE RENSIS: Can we know which question he is 
answering, the first or the second. 

THE COURT: They are both the same. 

A Beyond what is self-evidence, the major logical 
process I named in testimony, the method of integration, but 
it's-- 

THE COURT: The answer is that it is not completely 
set out there, isn't that correct? 


THE WITNESS: Yes, sir. 


THE COURT: All right. Next question. 
Q Do any of those exhibits contain a non-technical | 
explanation with illustrations of controls built into the 
computational process which were used to maintain accuracy 
and completeness? 
MR. DE RENSIS: Your Honor -- 


THE COURT: Sustained. 


Q Do thor" exhibits contain a system flow chart? 
A No, they don't contain a system flow chart. 
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MR. DE RENSIS: Your Honor, I object. 


THE COURT: He answered no, it doesn't contain 


a system flow chart. 
Q Do those exhibits contain a program flow chart or 
logic block? 
MR. DE RENSIS: Your Honor, I object. 
THE COURT: They do not. It's very obvious. 
They speak for themselves. 
Q Do those exhibits contain the symbolic program? 
MR. DE RENSIS: I object. 
THE COURT: Sustained. 


Q Did you employ a test deck in running these 


simulations? 
A I would like to have a definition of a test deck. 
Q Was there a separate deci. of cards, sir, that was 


used to check the comr ‘tational procussees as they were 
being run in the computer? 

MR. DE RENSIS: Your Honor, I object to the word, 
“separate. " _ Are we talking about two decks of cards? 

THE COURT: Apparently what we are talking about 
is two decks of cards. 

A No, i just -- I used -- I ran the simulation and 

I judged its results from an engineering standpoint. 


THE COURT: You did not have a test deck? 
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THE WITNESS: If I understand what he means by 
test deck. In other words, I wasn't checking the computer 
or anything like that. I was using -- I simulated the 
device and as an engineer I knew what I thought it ought to 
do. The results made sense and I believed them. 
Q What machine language did you use? 


MR. DE RENSIS: Your Honor, I will object. What 


relevance does that have? 


THE COURT: I have no idea. I will sustain it. 


Q Did you use a simulation language? 
MR. DE RENSIS: Your Honor, again, it's the same 
question. I object again. What difference does it make? 
THE COURT: I tend to agree with you. I will 
Sustain it. 
Q Are there different languages, sir, some of which 
pertain particularly to simulation? 
MR. DE RENSIS: Your Honor, I object. 
THE COURT: I will take the answer that there are 
different languages which can be used. Is that correct? 
THE WITNESS: Yes, sir, there are simulation-type 
languages available. 
Q Did you use one of those simulation lang. ges, sir? 
MR. DE RENSIS: Again, I object. 


THE COURT: I assume he did in order tuo make a 
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Simulation. 


Where are we going? 


MR. LAGEMANN: I am not sure, your Honor, he did. 


THE COURT: Where are we going? You think he 


didn't, is that it? 


MR. LAGEMANN: No. I don't know. IT: might make 


a difference. 


THE COURT: All right. Go ahead. 


A Maybe I should Say I did it in Fortran, IBM Fortran. 
Q Is IBM Fortran one of those special Simulation 
languages? 


THE COURT: I don't know where this is going at 


this point. 


I don't think it's necessary. I will sustain 


th- objection, 


Q What make and model machine was used at Avco, sir? 
MR. DE RENSIS: Your Honor, I object. 
THE COURT: I will permit it. Go ahead. 
A Avco computer services has an IBM 360, System 360, 
Moc 21 75, 
Q 


Did Avco have any procedure or technique to verify 


the operation of that machine? 

THE COURT: If you know. you were just buying 
time, right? 

THE WITNESS: Yes, that's right. I went to Avco 
and I did my work. 
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Q Is the answer, sir, thac you don't know whether 


they had any procedures or techniques to verify the operation 


4 

5 A Well, yes. Now that you are getting into computer 
6 as opposed to engineering and dynamics -- 

7 MR. BENBOW: Will you keep it up? 

8 


| 
of that particular machine? 
THE COURT: Mr. Benbow, will you stop yelling. 


A Such a machine would catch what they call parity, 


which is generally indicative that something electrical 


9 If you have to, move down here. 


12 has gone wrong with the machine, I believe. I am not a 
13 computer designer or anything like this. I am just exposed 
4 ll to it. 
15 THE COURT: The question is, did Avco check out 
ws 16 the machine, to your knowledge. 
’ 17 THE WITNESS: To my knowledge, they trusted their 
me 18 machine when they scld time to the public on it. 
Pov. 19 | THE COUIL.T: All right, fine. You don't know. 
20 MR. LAGEMAiWN: Your Honor, at this time the defendan 
21 | would dake to move that Plainsiffs' Exhibits 123, 124, 125, 
= 127, 128, 129, 132, 133, 133-A, 134 and 135 be stricken from 
23 
a First, there has been absolutely no foundation 
25 


laid for the admission of these exhibits as a computer 
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simulation. We are absolutely in the dark as to the 
program, the computational processees required, All that 
we know is that formulas were written, constants were used. 
They were put into the machine and something came out. 

We do not have any way of verifying the inputs against the 
outputs on any of these exhibits. 

Secondly, your Honor, there is a rule of evidence 
that when tests and experiments are conducted that advance 
notice thereof and an opportunity to participate should be 
afforded the opposite party. The Second Circuit has said 
as much in Fortunato v. Ford Motor Company. No notice was 
provided here and certainly no Opportunity to participate 
in the processees of this test or experiment, if such it 
be. 

We also oppose it upon the grounds that if these 


Simulations are an experiment, your Honor, that there has 


been no foundation laid by plaintiff as the proponent of these 


experiments, as it is required to do, showing substantial 
similarity of conditions between the experiment and the 
circumstances at the time of. the litigation. 

If this is a test, your Honor, and plaintiff 


hasn't made clear how he offers -these simulations, there is 


absolutely no authentication foundation laid in that we don't 


know what happened to the inputs between the time that they 
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were inputs and the time that they became outputs. 

And as I have already indicated before, your Honor, 
we oppose this on best evidentiary grounds. 

Your Honor, we have prepared a memorandum of law 
in support of this motion. I am handing counsel for 
plaintiff a copy of this. I am handing a copy to the Clerk 
of the Court. We would appreciate if your Honor would review 
this memorandum of law before giving us a ruling. 

THE COURT: Have you seen this before? 

MR. DE RENSIS: Never. 

MR. LAGEMANN: Your Honor's misfortunes of the 
weckend, as I understand it, gave us an opportunity to prepare 
and research this memorandum. 

MR. DE RENSIS: Your Honor, could I make one or 
two points now and then have a chance to study this. 

THE COURT: If you are going to reiterate them 
this afternoon when you have a chance to do it, why don't 
you do it all in one shot? 

Under the circumstances, I am going to take an 
early break for lunch, which will 9g: you an opportunity 
to at least have a chance to read the memorandum and do some 


research if you consider it necessary. 


See you back here at two o'clock. This afternoon, 


|| gentlemen, I expect that we will sit a little late so we can 
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make up some of the time. If possible, I would like to 
get Mr. DeVilliers out of here today. 

Do you have any further cross-examination, Mr. 
Lagemann? 7 

MR. LAGEMANN: | Your Honor, we are now at the point 
in the cross-examination of Mr. DeVilliers where we can go 
no further without the omitted data, being the program, 
the logical flow charts, the block diagrams, this sort of 
thing. Beyond this point we may have a few additional 
questions, but we really cannot proceed furt:her. 

THE COURT: All right. I will see you at two 
o'clock. | | 


{Luncheon recess.) 
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THE COURT: Mr. De Rensis, I assume that you wish 
to address yourself to the memorandum which was submitted. 

MR. DE RENSIS: Thatis correct, your lionor. 

May I proceed? 

THE COURT: Sure. 

MR. DE RENSIS: First I want to point out that 
in this brief it is stated "There are apparently no reported 
opinions setting forth the foundations required for admission 
of onputeranalysis.“ 

There is no law on the subject. What we are 
talki..g about here is really the application of common 
sense, 

Now, the focus of this brief is that the 
Simulations that were prepared by Mr. De Villiers are 
somewhat tests or experiments, thus at page o of the 
memorandum it is stated, "The simulations, however, may 
™, consicered experiments insofar as they attempt to 
recre-i a conditon or a situation as it existed in 
early 1965 or as a test showing the performance char- 
actcristics of a specific piece of equipment." 


Based on that, the bricf contains arguments 
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such as, plaintiff should establish *ihe ohaie of possession 
and uncnanged condition from the taking of a sample to the 
performance of the analysis." 

I think the focus of the bricf misses the purpose 
for wiich the simulations are offered. 

Mr. De Villiers was asked to analyze and de- 
termine the viability of a concent, of an idea. He did 
an analysis and as’ part of that analysis he d:.; what he 
called a siiulation of that concept. to determine whether 
that concept was viable. 

He testified that it was viab.e ind that his 
Opinion wa: based on engineering andlysis -~d on computer 
simulations. 

He did not test any specific piece of equipment 
to determine the performance characteristics of that 
particular piece of equipment, nor did he attempt to recreate 
a condition or a sitnution as it existed in 1965. 

| Rather, the simulations are an analysis. 

Mereover, . .. Goor utilized the study to determine 
whether the concept could be developed, could be market- 
able and profitable. 

In other words, the particular sizing of components 
is not im ortant here. The particular dimensions are not 


important because the premise is that these could be 
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changed. 


Rather, what is at issue here is whether this idea, 


the idea of Frank Perrino, is a viable idea. 

Thus, the cases and the references in the brief 
are really irrelevant. 

The brief also contends that the simulation are 
inadmissible for want of notice and opportunity to partici- 
pate. | 

Again, this is on the assumption that this is 
an experiment with similar conditions or tests, suches a 
chemical test. But even assuming that notice was re- 
quired, defendant did propound certain interrogatories to 
us, and we answered them as early as November of 1973 by 
letter, in which we stated we intended to use a simulation. 

Singer never followed the formula which it says 
is now required. It. never asked to participate, never 
proposed to sein bald never sought to participate. 

They also say that. such tests and experiments 
can only be done by “independent experts," and they say 
that Mr. Goor and Mr. De Villiers wate hired by plaintiff 
and therefore cannot claim to be independent cxperts. 

| _ While it is true that Mr. Goor and Mr. De Villiers 
were retained by plaintiff, they were retained like any 


other expert, to provide their professional opinion. 
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2 The brief further states that the simulations are 
3 inadmissible because they are not thebest evidence. 

4 Wow, the best. evidence claimed is actual tests 

5 of svecific pieces of hardware. Again, that misstates the 
6 purpose for which these simulations are offered. The 

7 || simulations are not a test of a particular piece of 

8 equipment manufactured by the Singer Company or Worcester 

9 Stamped Metal; rather, as stated before, they are an analysis, 
10 they are a determination of viability of an idea. 

11 Finally, the memorandum cites a study, a report. 

12 of the American Par haaiisntckom sub committee on data 

13 processing of the Committee on Ageno rate making of the 

14 section cd administrative law of the American Bar Associ- 

15 ation, dated 1964. This is a 10-year old study, 

16 apparently never adopted by any court. It relates and is 

17 designed to relate to proceedings before an administrative 
18 agenry. It refers to agencies who could possibly run their 
19 own ineasiaiiad work. It relates to rate making functions where 
20 ° economic data of a regulated industry could be put into a 
21 computer, that is, historical data relating to a particular 
22 industry could be in the computer. 

23 That is a very different thing than an cngineer- 
2A ing analysis and mathematical equations which were put. 

25 ee this computer. 
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To restate what T said before, the simulations 
are not meant to be historical. They are meant to be 
an engineering analysis. 

So again, we are dealing with suggested procedures 
relating to historical kind of data. 

THE COURT: You mean to say that the ABA study 
talks about historical study? 

MR. DE RENSIS: Yes. 

THE COURT: All right. 

MR. DE RENSIS: Another point here is Mr. 
De Villiers has come here, has prepared the computer 
Simulation that we are talking about. nee, and has testified 
at length about how he prepared it, what that simulation 
consists of, the inputs that he derived from it, the 
way, the manner, the method of calculation used, ad, 
indecd, identified essentially all of what has gone into 
tuis computer. He has been available for cross examina- 
tion and he has been cross examined at length. 

He has testified on direct that essentially 
the role of the computer in this process was to solve 
equations that he wrote,to solve equations for certain 
co-cfficient of friction surfaces, to solve equations 
for certain automonile speeds, certiin conditions, and that 


the computer was used as a computational aid because it 
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would be too time consuming, too difficult to do it with- 
out the computer. 

So again, tuis is not a case of where vast bodies 
of economic data are stored in the computer and made avail- 
able to rate-making agencies. It is not that case at all. 

Rather, here we have, as I stated before, a man 
who has testified that the Perma device is a viable 
concept, is a viable idea, thet it had potential of 
being an anti-skid device, and that his analysis was based 
on his engineering experiece and this simulation. 

So I suggest to the Court tha the argument containe 
in this brief is essentially irrelevant because it digi not. 
deal with that kind of computer simulation but rather 


deals with the historical data kind of simulation. 
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2 THE COURT: All right, Mr. Lagemann. 

3 MR. LAGEMANN: Your Honor, I am afraid we must 

4 take strenuous exception to most,if not all, of what Mr. 

5 : DeRensis has stated. 

6 Your Honor, the ABA report does refer to rat~- cases 
8 


repetition that evidentiary rules are less stringent in 


© 


7 in administrative agencies. However, it shouldn't need much 
agencies than they are in Courts of Law, and irregardless, 
the same principle applies. The reason it does is we are 
dealing here, your Honor, with a computer. We don't know 


12 what happened to the information that was put into the 


, B computer, if, indeed, it actually was put in at all. We 


ee enpere os 


14 don't know the sub-computations that were made. We don't 

i 15 even have the formulas, for e ample, for the weishts of the 
16 governors. We don't have the printout of that. : ( 
17 What we don't know, your Honor, and it's hard to 
18 argue negatives, is everything that went on after the data 
19 was entered into the cor.puter. We don't even know what 
20 analytical or logic flow took place. All we know is some 
21 data was in one place, it was put into a machine, maybe, 
22 and something came out. 
23 This was a problem that the American Bar Association 
aA saw or foresaw, as the case may be, in its seni. Contrary 
v5) to what Mr. DeRensis states, rate making cases involve 
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projections of the effects of new rates or proposed rates | 

if not historical. Of course, it involves historical inputs, | 

but the pe 2¢s. * computer studies in such iis is, | 

of course, loo. ing toward the fuvure, and, of course, are 
created for the purpose of allowing the agency to come to 

a rational decision. 

As the memorandum states, plaintiff has not stated 
very specifically, if, indeed, at all, the purposes for 
which it offers these simulations. The point is, however, 
they cannot be anything except a test or experiment. All 
tests involve analysis, au analytical process, for example. 
This, of course, is precisely what Mr. De.illiers was doing 
in his simulation. 

As regards any test involving analytical processees, 
as the memorandum points out, the cnain of identity of that 
which is analyzed must be followed through the entire 
analytical process. This, of course, cannot be done without 
Knowing the program sub-routines and logic flows of the 
Simulation itself. 

Finally we come to the point of notice. This 
entire problem, if you will, could have been attevisees had 
timely notice and an Opportunity to participate been given. 
The Interrogatories to which Mr. DeRensis refers, in which 


he says notice was given, I did not find in our records. 
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I cannot state for a fact such do net exist because I didn't | 


look for them. As far as I know, the first notice we had 


was a letter sent from Mr. DeRensis to me giving Mr. 


that Mr. DeVilliers was a simulation expert. £. indeei, 


DeVilliers' qualifications, in which it was simply stated 


that is notice in the sense the Second Circuit and :icCormick 
says notice is required, it was untimely. The simulations 


were already well underway at that -»int in time, as, indeed, | 


| 
| 
the testimony of Mr. Goor makes amply clear. 
As regaruy «he independence of Mr. Goor and Mr. 
DeVilliers as experts, it must be noted-that the term 
independent expert as used by McMormick obviously refers 
*O an expert appointed by the Ccurt. Clearly Mr. DeVilliers 
and Mr. Goor do not fall within this category. 
Thus, your Honor, the purpose of the notice and 
opportunity to participate cannot appear in this case 
except to militate against admission of these simulations. 
Your Honor, I could go on. It wovld be repetitive 
of the memorandum itself. If your Honor has any questions 
I will be happy to answer them at this time. 
MR. DE RENSIS: Your Honor, may I make just two 
points. 


THE COURT: Sur«:. 


MR. DE RENSIS: The first point is on November 
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30, 1973 -- this is Court Exhibit 1 -- Mr. Grand sent a 
letter to Mr. Lagemann setting forth what mr. Goor was 
going to testify with respect to, and it says in that letter 
he was going to rely on simulated ope~ tion of the device. | 
Secondly, after that letter I believe Mr. Goor 
testiried that the runs that are in issue here were in fact ks 
run after this letter had been sent to Mr. Lagemaia and 
no request was made, 
If I: could make one more point, there was some 
re erence in the brier to a case entitled rortunato vs. 
Ford Motor Company. I would like to just explain to the 
Court what the facts were in that case because I think it 
explains what is meant by an experiment or a test. 
In that case the plaintiff had been driving a 
vehicle across a bridge and pressed the cigarette lighcer 
and the car went up in flames. It apparently was due to 
the location of the gas tank and the fact that there might 
have been a leak of the gasoline vapors into the car. 
Ther? was at the trial offered a test made by 
Somebody who had a similar car, that is, the same year car. 
There was no written report of that test. There was no 
Opportunity for anybody to Participate in that test. There 
was no showing that that car was the same as the other car. 


Therefore, the Court felt that tere should have been notice, 


A-882 
SOUTHERN DISTHICT COURT REPORTERS, U.S. COURTHOUSE 
FOLEY SOUARE, NEW YOR<, N.Y, CO 7-4980 


zs 2: @ 8 


————————E———— 
a T 
ee 
Pe —_____—_—_______, 


| 
— 
SS ooo 
——————— 


. i 


5 jhr | DeVi} liers 3894 | 
there should have been an independent test. I think that 

is dealing with an entirely different situation than what | 
we have here. | 

MR. LAGEMANN: Your Honor, if I may -- 

THE COURT: In fact, just to fill you in on 
complete trivia, the present chairman of the board of Ford 
Motor Company got there partly through the development of 
certain patents concerning a connecting device for the gas 
tank in trucks and cars of that type. In fact, he has a 
patent on it, which is assigned, to obviate the situation 
brought up there. 

MR. LAGEMANN: Your Honor, as regards the 
Fortunato case, { would commend your Honor to reading the 
case. : | 

THE COURT: Oh, <I will. 

MR. LAGEMANN: I don't think the situation is 
really at all dissimilar to what is presented here. 

As regards the notice, I believe it has been quite 
“pparent through the testimony of both Mr. DeVilliers and Mr. 
Goor that the dnities stages of this simulation were commenced 
in the late summer, early fall of last year. Presumably this 
is when the underlying activity went on. I have forgotten 
precisely the date of admission of ae va eae Banibit 127, 


but I believe it was around the earlier portions of Necember. 
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THE COURT: There are indications that the progra- 


was being developed in August and early September, is that 
what you are saying? 

MR. LASEMANN: Yes, your Honor. 

THE COURT: I assume, by the way, Mr. Lagemann, 
that you have, in the alternative, dahiids ds the entire 
program developed by mr, DeVilliers. 

I assume, Mr, DeRensis, that you object to that. 

MR. DE RENSIS: We have objected to that before, 

THE COURT: I know. I just want to make sure of 


the positions. 


MR. LAGEMANN: If I may address myself to that 


. Point, your Honor, it is our position that whether or not 


the program is provided at this point in time, these tests 
are inadmissible for want of notice and an Opportunity to 
participate in the development of them and in the running 
of them. 

THE COURT: All right. I am not gOing to decide 


the thing right now. I will let you have my decision 


sometime tomorrow. 
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April 25, have you given any thougit to what is represent- 
ed in 132 and what is represented in the computer? 

MR. LAGEMA'NN: Objection. 

THE COURT: He can tell us whether he gave any 
thought to it. I assumeyou have. 

THE WITNESS: Yeas, I guess I'm kind of losing the 
question here. 

MR.LAGEMANN: I am sorry, I couldn't hear. 

THE COURT: He said he lost the question. 

Will you read the question, Mr. Reporter. 

(Question read.) 
A Yas, in both places I represented the dynamics of 
the vehicle that is shown :on Exhibit 132. 

“THE COURT: The question basically is, is there 
anything other than wind drag which is represented in the 
compu’: which is not represented on 132? 

THE WITNESS: Well, the stuff we got into this 
morning about the friction slip curves shown,the computer 
modél will allow large angles, larger angular displacements 


to take place in the body, et cetera. 


9) Did you prepare the formula for friction slip 
curves? 
A Yes, we have it in the briefcase over there. 


TIE COURT: Now, is that what we talked about 
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this morning? 
MR. Dk RENSIS: Yes, they asked for it. 
May we have this marked for identification 


ix (Plaintiff's Exhibit 143 was marked for 


identification.) 


eg ff. @ 8 


A~-886 


SOUTHERN DISTRICT COURT REPORTERS. U.S. COURTHOUSE ba 
FOLEY SQUARE, NEW YORK, w.y. CO 7.4980 


: 1 
“Singer 


m 


a 


P-s 


sz & 8 R 


1 jhr DeVi.. ers - redirect 


3927 
BY MR. DE RENSIS: 
Q Are these the formula and numbers that you used 
with respect to your friction slip model? 
MR. BENBOW: If he knows. 
THE COURT: All right. Go ahead. 
A Yes, these are the formula. Also the brake model 


is in there, too, I notice, that they were interested in, 
and the road -- the numerical data for the coefficients of 
friction, et ceter.. °s also in there, 

THE COURT: I assume you are going to offer this, 
Mr. DeRensis. 

MR. DE &&NSIS: Yes. 

THE COUS:T: Let me ask you this before you do. 

Do you have any other questions of this witness? 

MR. DE RENSIS: Two more questions. 

THE COURT: All right. Why don't you show it to 
defen:; counsel, the exhibit, and then we will take the two 
more questions. You can ask them after we are finished with 
a ten-minute *>reak. 

{Recess.] 

MR. BENBOW: Your Honor, before we resume, might 
I inquire as to the request you made of Mr. Grand at Page 
3834 of the record last Thursday when we adjourned. You 


there indicated that on Monday he should let you know what. 
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Q Mr. DeVilliers, you have before you Plaintiffs’ 
Exhibit 143 for Identification, do you not? 

A Yes. 

Q Where did you prepare that document, sir? 

A Where? 

Q Where. 


A Most of it right here in the building today over 


lunch hour. 


— 
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MR. DE RENSIS: I object, your Honor. That is not 
relevant. 
THE COURT: It doesn't much matter. You prepared 
it today someplace in the building? 
THE WITNESS: Yes. 
Q When you prepared that document were you referring 
to any ° documents? 
A Some notes I.had. from the past that I found in 
my briefcas-. 
Q Did those notes pertain to slip as used in the 


simv lations? 


MR. DE RENSIS: Your Honor, I object to this on 


the grounds of relevance. 


THE COURT: Let's find out where it's going. 
Go ahead. 
A ice aa work notes, you know, ansuiiai notes. 
Q What were they work Sehuie: oamatiidsies sir? 
A They were work notes from -- let's see. I almost 


wrote these formulas from memory, but I wanted to verify and 
I had some old paperwork from years ago in which I had some 
reference to it, you know, what was in there. So I looked 
and I was right, so I wrote it down. 

Q Did the paperwork that you were referring to or the 


worksheets or notes refer: to computer simulations that you 
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had worked on in the past or, indeed, to this particular 
computer simulation? | 

A The notes that I got this off of were when we 
were originally -- when I was originally developing the 
vehicle model. 

Q At Kelsey-Hayes, sir? 

A Yes. Just scratch paper. 

MR. LAGEMANN: Your Honor, initially I would 

oppose the admission of Plaintiffs' Exhibit 143 for 


Identification on the best evidence ground. 


The witness has already stated he has contemporaneou 


documents in his possession here in court and here he is 


offering us something else. I would Oppose it on that 


ground. 
THE COURT: Is that the ground of your sbjection? 
MR. LAGEMANN: There may be others, your Honor. 
THE COURT: Go ahead. What are the others? 
Q Mr. DeVilliers, did you use the same formula in 


all of the runs on different coefficients of friction 
surfaces? 

A These friction slip equations, you know, this 
stuff I have written for you here, covers the gamut. 


Q Did you use it on the runs on a .15 mu surface? 


MR. DE RENSIS: Your Honor, I object. Isn't that 


A-890 
SOUTHERN DISTRICT COURT REPORTERS, U.S. COURTHOUSE 
FOLEY SQUARE, NEW YORK, N.Y. CO ?-4580 


3930 


3948 


MR. LAGEMANN: Your Honor, one more point. 
In the moticn we made to strike plaintiff's exhibits, we 
would like to include the new exhibit, of course, which 
contains the slip formulas within that motion. | 

THE COURT: Oh, sure, part. and parcel of the whole 
thing. 


MR. DE RENSIS: That is 143. 
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THE COURT: Well, it doesn't matter. Go ahead. 

A No. 

Q Did you appoint your engineering staff man, Mr. 

st, H-e-p-s-t, to the task force? 

A That's H-e-r-b-s-t, and the answer is no. 

Q Did you give any assignment to the task force to 
verify the qualifications of the Elizabethport people who 
were involved with the Perma project? 

MR. BENBOW: Objection, your Honor. 

THE COURT: No, I will permit it. 

I assume you mean the engineering staff at 
Elizabethport who were involved, right? 

MR. DE RENSIS: Yes. 

THE COURT: Engineering or technical staff. 

THE WITNESS: I made no specific assignment to 
evalitiate the competence of anyone involved with this 
particular case, including the Perma people. 

Q Were you ever advised as to the reason for the 
behavior of the test vehicle at the demonstration you 
witnessed in June 1965? 

A I do not recall any specific recitation of what 
caused the demonstration. that we observed perform as it did, 
no. 

Q Do you recall any discussion about o-rings being 
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Q On Page 3608 of the transcript, Mr. diScipio, 


you stated, in partial response to a question of mine -- my 


question was, "What did you do or ; % 


ST 


Down on Line 17 you continied your answer by 


Saying, “I : volunteered the hypothesis that any safety 


device as a siimum, if it failed, should leave the vehicle 


no less safe than had it not been so equipped." 
A Yes, sir. 


6) "At that time I believe it was characterized by 


me or someone else as a fril safe mode of operation." 


That is your meaning of fail safe, right, sir? 


A In this particular instance, yes, your Honor. 
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Q And would that deal with any item in the 


automotive after-market? 


A I am not sure I can speak for every item in the 


automotive market. It is my judgment, even today, that 


if a company offers a safety device, that at no time should 


the person's life be more jeopardized by having that device 


on his vehicle than if he does not have it On his vehicle. 
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Tuk WITNESS: They were located at the Elizabeth 
factory. 
MR. GRAND: This is not the -- 
VUE WITNESS: Well, at. that time I think they were 
all at Llizaketh. I'm not sure 
Q In 1963, Mr. Rome], did your position az Singer 
rye 
A Yes. In 1963 I was assigned to the Engineering 
Sales Svetion as the supervisory engineer. Tiis section 
aandled all the contract work. This would be work other 
tian sewing machine parts, and we worked exclusively on 


contract type of work. 


Until when did you continue in that capacity? 
A 'Til 1966, ZI believe. 
S) Would it refresh your recollection if I suggested 


September of 1964, Mr. Romel? 

is Well, in September of 1964 I was promoted to 
manager of Engineering Contract Sales, yes. 

Q Thank you. 

before turning to your responsibilities in 

1964 as supervisory engineer of sales engineering, I would 
lice to return briefly to your studies at. Newark College 
of Lnyincering. 


bid there come a time when you received a degree 
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in Newark Colleye of Engineering? 


A Yes, sir. I received my degree in June of 1964. 
Q And what. was that degree? 
A *+ was a bachelor of Science in Mechanical 


biglneering. 


Q buring your studies at Newark College of 
wenyinecring, did’ -ake any courses relating to design 
cc wachines or dé -. 3? 

A Yes,sir. I took Machine Design 1, Machine Design 


2, Kinematics and Kinetics, drafting design and design 
jcomatry. And there probably were some others, too, 
that I don't recall right now. 

) During your study at the Newark College of 

yineeriny, were you elected to any honorary societies? 
aN Yes. 
In 1963 I was elected to the National Honor 

society of uecnanical Engineers. 

Q And were you elected to any other societies? 
Let we ask tis: I know of a group called Pi Tau Sigma 
Enoineering Society. Was that tne same group? 

A Yaat was the same group, yes. 

\ Would you tell us. generally what the Pi Tau Sigma 
enyginecring Society is? 


Well, it's a society of mechanical engineers who 
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THE COURT: Did he tell you to go to the meeting? 


THE WITNESS: Yes, sir. 


THE COURT: Okay. That is what I figured was 
coming out. So you went to the meeting, right? 
THE WITNESS: Right. 


THE COURT: Go from there. 


A ‘s the meeting, Mr. Perrino was there, and he went 
through -- he gave a talk on some of the background of the 
device. fie said that the device had been tested since -- I 


don't remember the date, 1956, seven or eight years of 
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testing, and they had done a lot of tests in their 
laboratory; they had performed irdependent tests; and he 


told me that it was currently under evaluation by the 


major automobile companies, 


He described in ge wral terms how the unit worked 
and told me at that time aiut the fail-safe features and 
that the system had several backup features in case one 


failed, the other one would take over, and they would always 


He showed me and had with him, and passed out, a 
considerable amount of literature which also described -- 


it was promotional literature -- described the unit and so 


forth and so on. 


He had with him a quantity of the Motor Vehicle 
Research C:oup of New Hampshire. 

He referred to this, in describing how the unit 
cycled, amd he said that the device woul. prevent the wheels 
from ?. 


‘Cking and sense road conditions and so forth -- sense 


| 

| 

return the system back to its original braking condition. 
friction on the road, 


I discussed with him some of the reasons for worki 


with Singer and he told me at that time that he had a great 


dea) of problems relative to quality, that he had quality 


I aii with his present suppliers and that he was anxious 


to get someone else involved in the manufacturing that could 
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exercise better quality control. 


He told me he had a number of these units already 


in the field that had been sold and was in production, with 


\ 
the Swank people, I think it was. 


That's about all I remember of the meeting. 
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Q ‘You referred in your general answer to documents 


which were brought into the meeting. Do you recall what 


those were? 


A They were various publications. I recall one from 


Dupont. 


THE COURT: Well, first of all, the Motor Vehicle 


of New Hampshire report was there? 
THE WITNESS: Right, that was there. 


THE COURT: You said there was various other 


promotional materials; and you think there was one from Dupont 


THE WITNESS; Yes. 


THE COURT: Does anybody have one from Dupont? 


Show it to him and ask him if that is the one. 


Q Let me show you Plaintiff's Exhibit 20 in Evidence 


and see if that includes any document to which you referred. 


A This is one of them, yes. 
MR. BENBOW: © Maybe Mr. Grand has abe original? 
[t might be a little easier. May I? Thank you. 
Q Here, try the original, if you would, Mr. Romel. 
We are used to bad documents, but there is no reason why 
you should be. 
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A Yes, these are the documents that were shown and 


distributed. This one is from Automotive News. I recall 
that. This is the Dupont one. 


Q Referring to a part of Plaintiff's Exhibit 20? 


A This also was a Perma piece of literature which 


was presented and distributed at this meeting. 


THE COURT: That is also a part of that same 


exhibit. 


A And the next one -- 


Q When you say, "this one", will you refer to titles 


On each for us, Mr. Romel? It will make our record clearer. 


A Well, the Perma promotional material says, "No 
Slip, no slide, no skid, straight, smooth control stopping. 
with Perma anti-skid control," and then the literature 


anside describes how the unit works and so forth. 


The next document is publication from the Fleet 


18 Owners. This was a'tso part of the literature that was shown. 


I don't remember this “ast one. 


THE COURT: You don't remember the last document? 


21 THE WITNESS: No. 

22 THE COURT: In Plaintiff's Exhibit No. 20, which 
% | is a bulletin from the, I don't know, Casualty Assurety 

2A 


Company, a motor vehicle pulletin, 110 William Street. 
Okay. 
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THE WITNESS: There was also the New Hampshire 


Motor Vehicle Research Report. 


THE COURT: Right. 


‘ 
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Q Is that what has been marked in this case as 
Plaintiff's Exhibit 19? | 

A Yes. That's about it. 

Q Not. all of Plaintiff's Exhibit 20 was available 
at that meeting? You sane gone through it and tried to 
identify those that you saw at or about that time; is that 
rigit, Mr. Rone 1? 

A Taat's correct. 


I believe there were a great deal more than what's 


shown here. 


Vv) These weré some of them? 
A They were some of them, yes. 
Q Were. there also sepias or blueprints at that 


meeting in April? 

A Yes. The engineers that were working on the cost. 
estimate were working with them. 

Q Did you read the articles in Plaintiff's Exhibit 


2) to which you have referred, at that time? 


A No. 
1) Did you read them shortly thereafter? 
‘ Some of them I read briefly, but I don't think 


I really looked at them in any detail until after some time 
bitwween June -- after June, at least. Throughout, from 


June to December of '64, I would say, I referred back to 
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tuese at that time when we started experiencing problems 


and tried to get a bdter understanding of how this thing 


operated. 


Q 


When you read the statements contained in these 


articl.s, did 


—Q 


Lxhibi 


report 


nis be 


hic. 


by lir. 


vant, 


MR. 

Yes 

MR. 

THE 

You 

t 19 in 

of the 

MR. 
lief? 


THE 


MR. 
benbow 
THE 
MR. 
your Ho 
MR. 
WnE 


MR. 


you believe them? 

GRAND: I object. 

Daa 

GRAND: I object. 

COURT: It couldn't matter less. 

have before you, Mr. Romel, Plantiff's 
evidence, that yoiuhave identified as the 


Motor Vehicle Research of New Hampshire. 


GRAND: Can we get that stricken, your Honor, 


COURT: Doss it matter? It doesn't matter to 


GRAND: It matters, because it will be cited 


in a post-trial brief. 

COURT: All right. It will be stricken. 
BENLOW: We think his belief is most rele- 
nor. 


GRAWD: As I said, your Honor. 
COURT: uwOW? 


LLNBOW: The affirmative: defense. 
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2 Wilk COURT: How is his belicf relevant? 
3 MR. LENLOW: He was acting on behalf of 


Singer. Singer relicd on representations that were made 


to it by Perma. These were some of the representations. 


vuctner tne believed them would relate to the question of 


a whetner Mr. Romel and Singer relied or not. 

8 MR. GRAID: le is dubious ‘at this point. 

9 Vi COURT: Mr. Benbow, apparently you didn't hear 
10 nis description of the literature. This was before the 

11 aryument. He described the Vtérseucs as pennies pro- 


motional literature, and strictly promotional literature, 


wnether ne believed it or not, is of no interest to me. 


14 Nz described it as promotional literature. So what do you 

15 want? 

16 é MR. BENBOW: I mightsay, your lHionor, we have 

17 cited a case in our brief to the ieietieuaes of that proposition 
. 7 

25 \) Mr. Romel, before the recess you were looking at. 
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2 ||. Plaintif£'s Exhibit 19, which is the Motor Vehicle 

3 Research report. Would you look at. that again, and in 

4 oarebouted would you look at page 6, the right-hand column? 
5 bo you sce a short paragraph there, I believe down towards 


6 tac end of page 6, in the riyht-hand column, which states: 
7 “Vine unit also employs failsafe features for 

8 auded driver protection." 

9 Diu you believe that statement? 

10 MR. GRAND: I object. to this on a number of 

11 grounds. 

12 THE COURT: Sustained. | 
13 Q Did you read this report. shortly after the April 
14 wae ting? 

15 A I glanced through it. I don't believe that I 
16 ! read it in detail until some time later. 

17 Q And when was that time later, if you recall? 

18 A Somewhere around September, ‘64. 

19 2 And at. that. time did you note the paragraph to 
20 wiicn I have just réferred you? 

21 A Yes. I read it athat time. 

22 W And did you believe it at that time? 

23 MR. GRAND: Objection. 


Wiis COURT: Sustained. 


25 9) Did you believe it at all times -- 
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MR. GRAND: You didn't. hear the objection. 
MR. BENBOW: | I am eibtne a bh Stiwuns question. 
MR. GRAND: You are asking the..same question. 
THE COURT: Please sit. down. The objection is 
sustained. 
Q Did you believe that statement on September 21, 
1964? 
MR. GRAWD: Objection. 
TUE COURT: Sustained. 
YQ Do you recall if at the April meeting Mr. Perrino 
aud Mr. Mainelli discussed the operation of the device? 


ce 


an Yes; tney did. 


) And did you discuss with them the operation of 

the device? — ’ 
A Tney explained the device to me. I just listened. 
) Do you recall what. they told you about the 


pertormance of the device? 

A They told me that the unit offered steering control 
whic would enable to operator to steer away from any 
ovjections and people and so forth, which it wouldn't have 
witout the anti-skid device on the vehicle. 

Tney also told me that it would stop the: car in 
a siorter stopping distance on all road conditions with 


tae device on the car as opposed to the vehicle without an 
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unti-skid device. 

lle also told me that the device wasfail-safe, in 
that it had a number of fail-safe features incorporated in 
tie design and that it would return the system to normal 
braking in case of any failure of the unit. 

Q Did you believe those statements? 

MR. GRAND: I object. 
THE COURT: Sustained. 
v) Did they say where they had gotten this. info.ma- 
tion? 
MR. GRAND: I don't understand that. 
ThE COURT: Well, do you understand it? 
TuE WITNESS: Yes. 
THE COURT: All right. Go ahead and answer it. 

A Well, tney described the great deal of testing 
that nad been done by their own engineering people and at 
tac Motor Vehicle Resarch group. This, they said, was 
an independent testing laboratory that they went to to confir 
their own positive verre when they tested the device at. 
tucir own Facility and at airports and on roads and so forth, 
and at the Motor Vehicle of New Hampshire, independent 
lavoratory, confirmed the results that -- confirmed their 
yood results. 

Q What. did they tell you about the state of 
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development or testing of the device? 

A Well, they told me it had been tested by their own 
staff; it had been tested by this independent testing 


laboratory, that endurance tects had been performed, and 


toey had achieved mileages in excess of 109,000 miles and 
tnat there wasstill some testsbeing perfcrmed, and all of thi 
information was going to be presented in book form by the 
Motor Venicle Research group at some later date. 

Q You mentioned what they said about production and 
wnere it stood in terms of production and marketing. 

Do you recall anything else they said on that 

front? 

A Well, only that, again, they.had been in production 


und were e@: ceriencing quality problems and that they needed 


soixbody to perform a better quality control job. 
s) what else, if anything, do you recall that they sai 

witn respect to the concept. of fail-safe? 

MR. GRAND: I object. It has becn asked and 
answered. I could read the whol« thing. 

tuk COURT: Was anything else said about fail-mfe 

Tiik WITNESS: Yes. Frank went. into quite a bit 
od detail. 

THE COURT: You mean Mr. Perrino? 

VUE WITNESS: Mr. Perrino. I'm sorry. 
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TIE COUrT: That's all right. We've got. to get the 
rccord straight. 

lia went into quite a bit. of detail on this? 

HE WITNESS: Yes. We described, for example, 
if sotiing happened in ti..e mechanical system and it failed, 
the pressure would always drop below the siaisinnd switch 
setting, and therefore the solenoid would always recurn the 
system back to normal braking. 

He des.abed how the governor was a fail-safe 
feature, in that at high speeds the governor — alwévs 
keep the rotary valve in the atmospheric pusition, au there- 
ly you would have your normal braking capability. 

Tne cam gear was described as a _cil-safe 
feature, in that it would always return and disarm the 
system. i 

Tne pressure switch was Srcnstinat as a back-up 
fail-safe feature, which would always open when the 
pressure was dropped and return the system back to normal 


‘ ‘. 
braking. 
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Q iir. Romel, you testified ia eciailinns of state- 
ments by Mr. Perrino at this meeting. At the time Mr. 
Perrino made these st-tements, did you believe them? 

HR. GRANY: Objection. 


THE COURT: Sustained. 
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2: i MR. GRAND: I object. 
{lis COURT: No. I will permit it. 
Go ahead. Answer it. 
A ilo; he did not. 
v) Mr. Romel, do you recall attending any other 
meeyging, either a Singer internal meeting or with Perma 


present, prior to June 18, 1964, with regard to the Perma 


A Yas. There was another meeting. 
THE COURT: With whom? 
VHE WITNESS: Well, this was a meeting relative 


| 
13 to tne showing -- 


\4 THE COURT: No. Don't tell me that. Just tell 
15 me with whom. 
16 THE WITNESS: These were Singer people, and 
17 { believe that Mr. Perrino and Mr. Mainelli was down, 
18 ako. taey brought a film down with them. 
19 THE COURT: When did this meeting occur? 
a THE WITNESS: I think it would be somewhere in May 
21 o£ ‘G4. 
we THE COURT: All right. Goahead. 
23 4) Do you remember any of those Singer people who were 
a taere, Hr. Romel? 
os) A ‘Some of them, yes. 
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vi) I would like to hand you Defendant's Exhibit 
and ask you to review that, on would, ir. Rommel, 
— recognize that as a transcript -- 
MR. GRAND: I object. If you want him to 
identify it, let him idéntify it , not yo. 
MR. BENBOW: It's in evidence. | 
MR. GRAND: It doesn't matter. 
MR. BENBOW: I am asking him -- 
MR. GRAND: I object. ; 
THE COURT: Wait a minute. We can ink this short. 
Is there more than one movie of this product? 
Does anybody nere know whetner there was more than one? 


MR. BENBOW: I did not see more than one, your 


? ‘“e 
Honor. 


MR. GRAND: I gather only one, your Iionor. 
THE COURT: So the one movie that had already been 
at 
Seen you saw. 


All right, docs that Stipulate it? 


Waere is only one movie, right? 
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All rigiit. Go ahead. You don't. have to bother wit 


tnat. Proceed. That's just a transcript of the movic. | 


Go ahead, Mr. Benbow. | 
| 
| 


MR. BENWOW: Thank you, your Honor. 
8) Do you know how Singer came to be in possession 
film 
of saiatad ic -Mr. Romel? e 
MR. GRAND: I object. 


THE COURT: Do you know? Yes or no? 

THE WITNESS: Yes. 

TH COURT: You do. 

All right. You said you thought Perrino and 
Mainelli were there, and you think Karp also was there? 
vid they bring it with them? 

THE WITNESS: Yes. 

Q Wry did they bring it down. 

MR. GRAND: Oh, I object. 

THE COURT: Sustained. 

Q I note in the film transcript there are certain 
statements, if you look at it again, Mr. Romel, regarding 
tire. ik tstuhiee: the testing and perfection and performance 
of thea device. 

At the time that you viewed the film, did you 
pelieve the statements contained in the sound track of the 
Film to be true and accurate? 
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2 MR.GRAND: Object. 

3 THE COURT: Sustained. 


4 WY Would you look at. page 119 in particular of 


DeFendant's Exhibit 1. Tne first. full paragraph there 


States: 


"Tne Perma" -- 


THE COURT: He can read it for himself. 


Do you see that. statement,Mr. Romel? 


Yes; I do. 


About the Perma anti-skid control? 
Yes. 
Did you believe that to be true? 
14 MR. GRAND: Objection. 


THE CC JRT: Sustained. 


By the way, 


it should be noted in the record 


17 tnat tne witness had the exhibit open to 119, which 

18 || oarayraph is also marked. 

19 Go ahead. 

20 Do you know where to go to next? 

21 | THE WITNESS: No. 

22 | Q Would you look at page 114. 

23 ! Do you sce the statement. down toward the bottom 
2 of the paye, which reads: 


"This remarkable" -- 


J 
i 
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THE COURT: No. Let him read it. 


Q (Continuing) And thereafter, tir. Romel? 
A Yes; I do. 
) Did you believe that statement? 

MR. GRAND: Grjection. 


| 
| 
| 
| 
| 
l 
| 
| 
TnE COURT: Sustained. } 
MR. BENBOW: Your Honor, I am not trying to | 
vurden the Court with repetitious questions to which yu are | 
sustaininy objections, but I « elieve tnat this particular | 
witness' belief with respect to these statements is relevant 
and proper .. this time, beacause he was the one at the 
«nyjinecriny level who reported to senior management about. the 
device, and the beliefs of management with respect to it 
were importantly determined by Mr. Rofel's belief, and 
tucrefore that is the reason it seems to me what the state 
of that belief was, whether true or false, was relied on by 
Singer manayement. and is appropriately part of this record, 
your lionor, so if there is some way I can rephrase those 
questions -- ; 
THE COURT: You have seen those statements. 
vid you make any ev:luations at any time prior to December 
as to whetner the device was fail-afe? 
THE WITNESS: No, sir. 
‘ik COUR: You didn't? 
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2 | WHE WITNESS: No. | 
3 | THE COURT: That's the way to do it. 
Rome 1l-direct. ta 4151 
1 | TIE COURT: When did you get the authority? 
12 THE WITNESS: Around September l, 1964. 
13 THE COURT: All right. 
14 ene that time, did you nies +> -aamnctain whether 
15 tie device -- whether the system had back-up features? 
16 - JIE WITNESS: No. Under the -- 
17 THE COURT: No. Just answer yes or no. 
18 You did not? 
19 HE WITNESS: I would like to explain to you why, 
20 because this was --: - _ 
2) THE COURT: I don't. care right now. You've got. 
22 counsel, All I want to do isbring this out. 
3 THE WITNESS: I did not try to verify what I was 
2A told about the device and what was presented in the various 
25 literature. | 
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MR. BENBOW: Your Honor, I dn't. mean to press, 
so that we can plan on further stages of our direct case, 
aave you had an opportunity yet to consiéex further our 
motion to strike with respect. to exhibits that ‘aii used 
in connection with the testimony of Mr. De Villiers? 

eum CoURT: Well, I want. to seadcome-heee Of gour 


a e«* 


cases? | °y waro ‘ 

MR. BENBOW: Thank you, your Honor. 

we received a letter from Mr. Grand on that sub- 
ject over the weekend, your Honor. Would you like us 
to address our comments to that ae gute time? 

THE COURT: No. I think basically it is a 
reiteration of what ai said in court. 


MR. BENBOW: We disagree with certain portions 


. ) tae 
of that letter, and if it becomes important to do so we -, 


, 
o° 


would like tan opportunity to address ourselves to that. 
"Hu COURT: If you would like to do that, go ahead. 
MR. BENBOW: May Mr. Lagemann do that? 
THE COURT: Surely. 
MR. LAGEMANN: If your Ilonor doesn't have a copy 


of the letter before nim -- 


Inpbr 2 
"HE COURT: I don't need one. Go ahead. 
3 MR. LAGEMANN: Briefly, your Honor, we apologize 


tor not having sent a counter letter, but we received this 


on Saturday. 
. "HE COURT: That's all right. Don't. worry about 
7 ik, ‘Yell me why you disagree with it. 
MR. LAGEMANN: At the outset, your Honor, it must 
? be noted that this letter contains only counsel's"“musings 
10 and observations", upon reading certain portions of the | 
i transcript. It does not and cannot contain a single | 
B citation to an authority which on tend to support 
13 | ‘ic. Grand's reflections upon the law. In the absence of such 
4 citations, it must be assumed that Mr. Grand's observations 
15 are unsupported by any legal authority whatsoever. 
6 Mr. Grand's letter contains -- 
u THE court: Mr. Lagemann, I used to work for 
18 a man whose favorate sayinjwas, "Don't assume a gosh- 
19 darned tning". Don't assume anything. 
20 


Go ahead. 
MR. LAGEMANN: It is an assumption, your Honor, 
tnat we would like to make. 
% THE COURT: Go ahead. 
If you want. .o make it, make it. 


HR. LAGEMANN: Mr. Grand's letter contains what 
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we pelieve to be an astonishing argument, that the simulation 
reflect only Mr. De Villier's judgment ato the performance 
of the anti-skid device. This confirus our view that the 
simulations, if your lionor deems them admissible, are 


noting more than self-fulfilling prophecies of the first 


or der 


Watery. 


Mr. Grand, however, does state in his letter that 
the simulations are an analysis of the Perma device and someho: 
concludes from this that these simulations are neither 
tests nor experiments. The logic of this argument. I find 
bewildering. All tests involve experiments and analysis 
of wnat is tested. 

Mx. Grand's argument is that the notice was given 
and that the defendant waived its right to participate in 
the preparation and conduct of the simulations. 


Once again, I note that plaintiff has cited no 


I submit that no such authority can exist, for 


a number of reasons: 


21 First, there was no noticc. There is a pre- 


22 seribed form for notice in this and other courts. 


\ 
Where are rules prescribing the manner in which such notice 
will be served. Mr. Grand's letter to me of November 30, 


1973, can meet neither criterion. 


18 authority, legal or otherwise, for this proposition. 
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The notice was, of course, utterly untimely. 

As Nr. Goor and Mr. De Villiers have irdicate- 
tneir direct testimony, these simulations began in late 
sumer of 1973 and were partially if not totally completed 
by Wovenber 30, 1973. 

Plaintiff was, of course, obliged to give notice 
ot them before it did any work whatsoever on these simu- 
lations. 

Finally, and most obviously, plaintiff's notice, 
if indeed the November 30th letter was such, did not 
offer or hint at an opportunity to participate. It is 

eT eT eet 
our position that he) Itc Cormick an® Fortunado case makes 
clear plaintiff's obligation to offer this. It is not 
defendant's obligation to demcaiu it. 

The simulations were all completed at. the time 
that lettcr was written and sent. 

Finally, some notice must. be made of the next 
to the last paragraph in Mr. Grand's letter of May 3rd, 1974. 
Once ajain, plaintiff makes it ‘clear that it will not 
disclose the program. Plaintiff had an earlier opportunity 
to uo so and declined at that point in time as well. 

It is our position that this refusal can indicate only that 
an ¢xamination of that program by an expert would clearly 


saow bias in the proyram in favor of making the Perma 
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device work. 
At the prior occasions, when we asked for pro- 

duction of the proyram, Mr. Grand indicated that the program 

vould not be provided because it. was proprietary to Mr. 

be Villiers and to Goor Associates as well. This contention 

is, Of course, absurd. The vehicle and friction models 

were admittcdly taken from the Kelsey-Hayes Company. 

{f that portion of the program is proprietary, it has to 

be proprietary to Kelsey-Hayes and certainly not to Goor 

Associates. 

Themodel of the Perma device or the portirn of the 
prograi that pertains thereto would not be, it would seem, 
proprietary to Perma. 

or GRAND: Tne program ean -- 

“HE COURT: Go ahead. 

MR. LAGEMANN: It is Singer's position that the 
Simulations are inadmissible because of the lack of notice 
ana opportunity to participate as well as plaintiff's 
failure to lay a foundation, and because of thebest. evidence 
rule. 

Nhis is not to say, howevcr, that if the simulation 
are decmed admitted hy your lHionor the defendant will not 
uchiand the program and other relevant information of 


plaintiff. 
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THE COURT: All right, Mr. Lagemann. What is a 
conputer? . 
MR LAGEMANN: Your lionor, I am not a computer 
expert and <<- 
THE COURT: In pure Mother Goose lanyuage, what 
is a computer? 
MR. LAG“EMANN: A computer is a machine that 
will make computations in accordance with instructions 
yiven to it. 
THE COURT: It is a big calculator with a 
3torcnouse memory; is that right? 
MR. LAGEMANN: Yes, which will make calculations 
strictly in accoruance with instructions given to it. 
THE COURT: If you are going to push the wrong 
key, it will give the wrong answers? 
MR. LAGEMANN: A computer goes beyond that. 
A calculator is programmed for only a few routine functions. 
THE COURT: That is why I say it has a storehouse 
memory. 
MR. LAGEMANN: A computer can do anything 
witha numbers that anybody can dream up for it to do, and 
itwill do it in the order and sequence that the programmer | 
nas told it to do. It is not where you push an add 


button and be sure that it will add something absent 
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knowledge of a program to add. 

THE COURT: All right. 

MR. LAGEMANN: One final point, your Honor: 

It snould also be noted that if the motion to strike 

is denied, the defendant. will have to hire an expert witness 
to analyze plaintiff's simulations and the program which 
created it, and perhaps if we deem it or if that expert 
deems it necessa to conduct. cur own simulations on 

our own behalf. 

THE COURT: The record should reflect that there 
were two experts sitting in the courtroom throughout the 
entire testimony: Mr. Goor and Mr. De Villiers, both of 
who were passing notes to Mr. Lagemann and other members 
of the defense. 

MR. LAGEMANN: Your Honor, as the record indicated 
many months ago, one of those experts is Mr. Stanley I. 
iiacDuff£, who is a mechanical engineer and who has no computer 
experience whatsoever. The other expert was a Singer 
employee, a Singer scientest, who could not be hired, we 
Lecl, as an expert. to testify in this case, because of his 
euployment. 

We would therefore have, your Honor, to obtain 
another expert witness to go forward in that eventuality. 


THE COURT: All right. 
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mpbr 
Do you want to reply? 
GRAND: No. 
CHE COURT: All right, Mr. Benbow. 
ALBERT E. ROMEL, resumed. 


DIREC’ EXAMINATION CONTINUED 


BY MR. BENBOW: 


Q Just before lunch, Mz. Ronel, I think I asked you 
what if anything you did when you got the drawings. Would 
you respond, please? 

A I reviewed the drawings *c= completeness and used 


tnem to develop a parts list. I found tiat at that point 


in time -- 
MR. GRAND: I don't think he has been asked what 
he found. 
THE COURT: No. He developed a parts list. 
A (Continuing) In order to develop the parts -- 
MR. GRAND: There is no question. 
THE COURT: Just hold on. | 
THE WITNESS: I am sorry. | 
THE COURT: Go ahead, Mr.Benbow. 
Q What did you find at that time, Mr. Romel? 


MR.GRAND: I object. I don't. underscand. He 
has't been qualified as a finder of anything. 
THL COURT: No. Go ahead. 
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A I found duplications and missing information 


Romel-direct 


4182 


in regard to what components constituted the major sub- 


assemblies. 


MR. GRAND: 


THE COURT: 


Didn't we have this this morning? 


Perhaps we did. Go ahead. 


Q Would you look, Mr. Romel, at. Plaintiff's Exhibit 


22 which may still be before you from this morning, 


which is a memorandum o: the meeting of March 13, 1964. 


Let me direct your attention to the Statement. that a bill 


of materi:l has been furnished by Perma to Singer. 


in fact a billof material furnished prior to the J 


It was 


MR. GRAUD: I object. 
THE COURT: Sustained. 
Q Would you turn your attention, Mr. Romel, to page 2 


of that memorandun, 
what you understand 
MR. GRAND: 
A That -- 
MR. GRAND: 
THE COURT: 


38 Me. i 


the third paragraph, and explain to us 


that to be referring to. 


I object. 


I object. 
Let me see that. 


Heffer an employee of Singer? 


THE WITNESS: That's correct. 


THE COURT: 


information. 


Go ahead. You don't need any 
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TUE COURT: All right. Go ahead. 

Q Can you list in detail what you did in developing 
a parts list, Mr. Romel? 

A Well, we had a unit stripped down and tried to 
identify the parts with the parts prints, and where there 
were duplications or omissions -- 

MR. GRAND: I object. I don't have any 
idea of who "we" is and when this was taking place. 

THE COURT: Who was "we"? 

THE WITNESS: Myself and several of the 
engineers at -- 

THE COURT: All right. When did this nappen. 

THE WITNESS: This was riyht after the contract. 

THE COURT: All right. A week or two after June 
18th; is that right? 

THE WITNESS: Yes. 

THE COURT: All right. So you stripped down 
the device and tried to identify each part with one of the 
drawings; is that correct? 

THE WITNESS: That's correct. 

THE COURT: Go ahead. 

And I assume that some time you listed the parts? 

THE WITNESS: Yes. 


THE COURT: Did you want it in any more detail tha. 
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THE COURT: Okay. Tell me, where did you get the 
numbers, or where did Mr. Gomes get the numbers for the 
various filters on there? There are four different numbers 
given, right? 

THE WITNESS: These were on the sepias and parts 


prints that we received. 


THE COURT: Okay. 
Q Did every part have a sepia or a blueprint? 
A No. 


Q Did that affect the operation of your quality 
control’ people? 
MR. GRAND: I object. We are not talking about 
third parties. 
THE COURT: Sustained. 
Q Did you discuss this matter with your quality 
control people? 
MR. GRAND: What matter? I object. 
THE COURT: Do you want to specify; what matter? 
MR. BENBOW: Yes. 
Q The matter of parts and blueprints. 
A Yes, sir. 
THE COURT: Generally? All right. 
THE WITNESS: Yes. 


Q What discussions did you have? 


§ 


Rome l-direct , 4233 


Q Can you describe in general, Mr. Romel, I aero 
was the question I asked you, the type of tasting which was 
done under the June contract? 

MR. GRAND: Chis I object. I still think there is 
no foundation for this man's knowledge. AN oe, ve 
THE COURT: No. I will permit it. Go ahead. 

9) Well, we tested the individual eR EN 
For example, the Perma-Vac would be placed in a test stand, 
and we would follow the sequence and procedure that was _ 
outlined hy Perma, and that would be to subject. the unit 
to hydraulic pressure, take indienne: subject. the unitto 
vaccum, take readings of the pressure drop and make sure it 
nad dropped to zero, and ee atmospheric 


pressure into the rear chamber and take a reading on the 


pressure Output. 


A-929 
SOUTHERN DISTRICT COURT REPORTERS, U.S, COURTHOUSE 
FOLEY SQUARE, NCW YORK, N.Y, CO 7.4580 


10 


11 


mR F 8B B 


uplbr Romel-direct 4234 
Wwe would also take a reading as to when the 
continuity light, which would indicate that the pressure 
switch was open -- this would be observed. 
on the sensing unit, the sensing unit was placed 
in the stand and connected to a drive cable and spun up 
to a nundred miles an hour ne a ee attached to 
a Pearma-Vac unit that was part of the test stand, and we 
went through a sequence whereby when you pressed a button, 
the motor -- it had a clutch motor on it -- would auto- 
matically simulate a brake application, which would indicate 
THE COURT: A brake application or locked wheels? 
Waich one? 
THE WITNESS: Locked wheels. © 
THE COURT: All right. 
THE WITNESS: This would indicate to the unit 
taat tiere was a locked wheel condition, and the sensing 
unit. governor would collapse, introduce vacuum into the 
rar cnamber, and you would take a reading to see that it 
dropped to zero, that the continuity light went out and then 
returned back to its original state. 
This was repeated three times. a 
‘ a “ 
THE COURT: On each and every one? . 
THE WITNESS: Yes, sir. 


TUE COURT: All right. 
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Go anead. 
THE WITNESS: There was no test for the gear box 
at. atl specified. 
ihen we did get our pressure switch test stand 
completed, that test included setting of the switch by 
tne operator, whereby you would set the opening pressure 
of the switch and record the readings. 

All of these major sub-assemblies were then turned 
ovir to quality control, and they sample inspected the units. 
THE COURT: All right. | 

Go ahead, Mr. Benbow. 
MR. GRAND: The only time we have for this is 
June to Decomber. 
THE COURT: Jun to December; yes. 
Q pid Singer do any performance testing between 
June 18, 1964 and easehilis 21, 1964? 
MR.GRAND: Your Honor, we are assuming that this 
man is the repository of all Singer knowledge. 
THE COURT: If he knows. 
(To the witness) Do you know? 
WHE WITNESS: Yes; I do. 
A Tnere was no performance testing of the entire 
unit. The only test that was performed ina vehicle was 
in very late December. | 
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THE COURT: After December 21st? 

THE WITNESS: No. It was just before, I think. 

TUE COURT: All right. 

THE WITNESS: And this was related to a question 
that arose that Mr. Perrino posed to me as to whether 
our test stand was adequate or not. So Mr. Mainelli told me 
to put some gauges in a car and take a unit and test it on 
a test stand, record the pressure readincs. and see if the 
same readings were obtained in the car, and that's about all 
we did. 

THE COURT: And this was in late December of 
1564? 

THE WITNESS: That's right. 

THE COURT: But before December 21st? 

THE WITNESS: That's correct. 

THE COURT: All right. 

¥) bid Singer do any testing or analysis of the 

fail-safety of the deisgn between June 18, 1964 and 
December 21,. 19647 

MR. GRAND: Your Honor, I object to what Singer 
did. I have no objection to what this man did. 

THE COURT: This is the man we are talking about. 

MR. GRAND: That's right. then I think the 


question is objectionable as to form. 
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I want to be perfectly clear that we are talking 
about. tnis man and not. about sneer. 
THE COURT: at). stones 
(To the witness) Do you understand? Did you do 
anything? 
THE WI''NESS: No. z ie te teleaiale to do anything. 
“MR. GRAND: I object to what his reasons were, 
ai.u I move to strike it. 


HE COURT: The motion is granted. 


Romel - direct 4243 


THE COURT: I think I know what Mr . Benbow is tryinc 
to get at. Let me see. 
(To the witness:) Did you ever do any theoretical 


studies as to design of the Perma device prior to December 
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21, 1964? 


{HE WITNESS: No, sir. 
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talking about. 


THE COURT: Well, it's pretty obvious that Mr. 


Romel introduced a number of modifications into the ge 


ar 


box from the time it was Originally given to you, until the 


time that you got one to go to a hundred thousand miles; 


right? 


THE WITNESS: That's correct. 


But the basic concept. of the drive, basically 


remain the same. 


THE COURT: Okay. 


Q Did the modifications that you made to the 


existing gear box improve its wear characteristics? 


A Yes, they did. 


Q Did there come a point in time when Singer was 
couvinced that the gear box could give a stisfactory 
longevity in their performance? 

MR. GRAND: Objection. 


THE COURT: Did you become convinced as opposed to 


Singer? 


THE WITNESS: Yes, I did, your Honor. 


THE COURT: Okay. 


MR. 


matter. 


BENLOW: I maintain he was Singer for this 


MR.GRAND: Fine, tell him he was Singer. 
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2 Q When was that, sir? 

3 A That was some time in Novembcr, I beclicve it was, . 
4 or December, '64. - 
5 MR. GRAND: Can we get it. definitely? 

6 THE COURT: November or Dec » ver '64. 

1 

7 That's the best he can do. 

8 Can you do it any better than that? . 
9 THE WITNESS: Not without specifically identifying 

10 teit data. 

ll MR. GRAND: He has documents in front of him. 

12 THE COUKi: Would those document: elp you, the , 
13 ones you have in front of you? 

14 MR. GRAND: He has got 118. Just look at 118. 

15 THE COURT: Let him look. 

16 MR. BENBOW: I will show him what I lile Mr. Griad, ' 
“W if I may. 

18 Q Showing you Defendant.'s 233 for identification, 

19 I ask you if you can identify that. 

20 A Exhibit D-233 is a memorandum from me to Mr. 

21 Broeker, dated December 23, 1964, and attached to it is the 

22 


summary of test results on gear boxes dated December 21, 1964 


23 In the covering letter -- 
2A THE COURT: Don't tell us hat is in it. That's ; 
25 enough for now. You signed it, right? 
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A It was typed that day. It could have bcen 
prepared before then, probably. 


Q You say it could have been. But it also could 


have not been, is that correct? Do you have any specific 


recollection as to when this document was prepared by you? 
A What time of day? 
Q No 
THE COURT: No, no. What day? Was it December 
2list or -= 
THE WITNESS: I can't tell you now. 
THE COURT: If you can't remember, that's the very 
best answer. : 
Q But not until two days later, December 23rd, did 
you send th. c document in a covering memoranda to Mr. brocker 
is that correct? 
A That's correct. 


Q As of December 21, 1964, had you conducted any test. 


indicating a life of a hundred thousand miles of any gear 


box? 

A No. 

Q In fact, the maximum on this document is 69,000, 
correct? 

A That's correct. We continued running the other 
ones. 
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Q Did you have any problem with respect -- let mea 
sce if I can refresh your recollection -- to the switches 


repeating on test stands, Mr. Romel? 


A Pressure switches? 
Q Yes. 
A No, sir. This was in relationship to the cam 


gear which was earlicr. 

MR. GRAND: What was that? 

THE COURT: The question was could he have a 
pressure switch repeat. on the test stand, and he answered 
no. ie said you could do that with a cam gear, and that 
happencd e@arlicr, riyht? 

That. is basically what you said, isn't it, sir? 


(No response.) 


©) You referred this morning, I believe, to a 
cocking problem, fir. Romel. liow was that problem resolved 
THE COUR.. We have been through it three times 
now. 
MR. GRAND: Three times. 
HE COURT: Tnis is the plastic guide that 
ir. Romel went down and made down in the tool room. 
\) And when was that. work completed, if you recall? 
A Some time in October. 
1) And was the cocking problen sOlved as of that time? 
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tnat nad peen stored at Worcester were made by American 
Ontical? 
THE WITNESS: Yes, I believe so. 


Tuk! COURT: And you ran into problems there? 


THE WITNESS: Yes. 

TilE COURT: Tell us what the first problem was. 

‘ik WITNESS: The first problem was that we 
accidently discovered that there were cam gears hanging up. 
This was accidently found because -- 

MR. GRAND: Nobody has asked him his reasons for 
Finding it. 

TiiE COURT: We don't care. You found that it 
nung up. 

\) Priocs to that problem, Mr. Romel, dian't you testif 
vesterday that you had a problem of beehive strings? 

HR. GRAND: I object. to his contradictiny his own 
witness. The witness testified that the first. problem 
was tne cam gear. 

MR. BENLOW: Can't I refresh his recollection? 

MR. GRAND: He hasn't said he seeds refreshing. 

TUE COURT: Absolutely, you had cam gears hanging 
up first, right? Is that right? 

THE WITNESS: That is correct, yes. 


THE COURT: What did you do to correct. it? 
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Ti? WITNESS: Well, I notified Prank Perrino that 
we were having a eenehin because I really didn't know what 
tne siqnificance of this was. 

MR. GRAND: I object to his little self-serving 
asides, what he understood and what he didn't understand; 
I move to strike them. 

THE COURT: Motion to strike granted. 

Tilly WITNESS: I notified Mr. Perrino. 

THE COURT: low did you do it, by phone? 

THE WITNESS: Yes. 

THE COURT: About when? Later June, early 
July? 

TUE WITNESS: No, I think it was August. 

THE COURT: August, okay. What. did you say to 
him and what did he say to you? 

THE WITNESS: I told him that we had discovered 
a condition on the tot stand whereby the sensing unit 
kept repeating, and that according to the test px ocedure 
tnis was not supposed to happen, and he talked about the 
quality of the parts and so forth, to check those out, so 
farth and so on, which we subsequently did. 

He then said he was coming down to Llizabeth, 
and shortly after that. I had a discussion with him. 


t+osek : 
i tory him to the test stand and demonstrated the 
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condition. We then had a discussion and he requested that 
we take the units apart. 

We took the cover off of the sensing unit, and 
iis. Perrino said that the reason why it was hanging up was 
that tue cam surface was not. smooth enough. 

So I got the drawing out of the file and looked 
at. the drawing, and there was no finish specification on 
the drawing. 

I told him that this was a sintered iron part, 
and since there was no specification for fisish, that the 
finish would be that from which the process would yield. 

ic then asked me, you know, we got. into discussion 
-- he said, well, it has to be smooth. 

I said, well, you know, we can't tell or give 
insttuctions to somebody and just say it's got. to be smooth. 
We have got to have a way of measuring how smooth you are 
talking about. And we had this discussion. 

li¢é said, well, how smooth cana you make it? 

And I said, well, I don't. know, 

I said -- he said, well, why don't. you polish 
sone for me and then measure them and sec what the reading 
is and, you Ii:now, we can try them out, and if it doesn't 
hang up, we can specify that as a specification. 

So I told him that I would do this. However 
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I cid not. recommend doing this because a hand polishing 
Opcration on a cam surface of that nature would be -- 

THE COURT: This is what you told him? 

ThE WITNESS: Yes. 

TMUk COURT: Okay. 

THE WITNESS: It would be difficult to control in 
manutacturing, and alsovwry difficult to measure. But 
I told him that I would make -- polish some and try them 
out. 

The next. thing that. I did was to sit down and perfor: 
some calculations on force diagrams, vector diagrams. 

I knew wnat the spring -- he had told me what the 
spring force was and from these calculations I determined 
tnat the anyle snould really be changed because it was a 
warginal desiga situation. 

The next time Mr. Perrino was down, I had another 
¥iscussion relative to these changes. 

By that time I had polished some cam surfaces. 

tla also requested that we cut down the stop, 
£0 that the pin would hit. the stop more abruptly and then caugc 
Lt to hounce back. 

I had some cams silver soldered and cut that down, 
polished them, and put them on the sensing unit. stand, and 


activated the stand. 
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I found that in the case where they were polished 
and with the cut down stop, there were no more hang ups. 

So I told Mr. Perrino what the results were. 

I also told him that in my opinion we should change the 
angle. 

So, what did ne say to you? 

THE WITNESS: He told me that he agreed, but this 
would entail redesigning of the parts of the micro switch 
springy and so forth, and that he had done a great deal of 
development. work in this area, had spent Many, many hours 
Weveloping just. the right spring combination, and that he 
would consider this for the future. 

liowever, at this point in time he wanted the cams 
polished, and he wanted the mold changed to shorten the 
stop. 

TIE COURT: but not change the angle, is that it? 

THE WITNESS: That's correct. 

uasically, this was the extent of our discussions 
at that time. 

THE COURT? ALL. Sight. 

THk WITNESS: We had later discussions about ti.is 
point. 

THIS COURT: When you say later discussions, you 
are talking about after December? 
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Tiss WITNESS: No, prior to Heeenbae. 

TUL COURT: Prior to December? 

TUN WITNESS: Yes, your Honor. 

Vii COURT: All right, tell us what those 
discussions were. Where were they? Still Elizabethport? 

THE WITNESS: At Elizabeth. 

Vik COURT: You don't. get to travel at all, do you? 

THE WITNESS: Not. very much. 

Tiki COURT: Okay. 

You had further discussions. When sind, Shewetel 

THE WITNESS: Well, these were shortly after I 
wrote a memorandum to Mr. Fecko regarding the test pro- 
cedures and what prompted me to do this was this cam gear 
hang-up. 

THE COURT: You still had the cam gear hang-up? 

Wk WILTKeSs: No, but I started thinking in terms 
of the fact that since a test was not specified to detect 
this, there might be other defects that we should be testing 
for that were not snecified as a test. 

TH COURT: All right. 

So what. did you do? 

Tiki WITNESS: I wrote a letter to Mr. Fecko and 

informed nim that perhaps maybe there were things that we 


snould be testing. 
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MR .GRAND: He is now telling us vie contents 
of a document. 

THE COURT: I think so. 

MR. GRAND: The document. is in evidence, your 
Honor. 

HE COURT: Is it in evidence? 

MR. GRAD: Yes. 

Whe COURT: Okay. All right, we have got it. 
You haven't seen it, but I have. Go ahead. 

Anyway, you had a conference with Frank Perrino, 
is that correct, at. some point? 

VUE WIVTNESS: That's right. I was instructed 
by fir.. Facko == 

THE COURT: I don't care what happened wita Fecxo. 


You had a conference with Perrino. What. did you tell him? 


HE WITNESS: Well, I told nim that I had been 
thinking akout what had happened on the -- 

THE COURT: On the cam gear hang-up? 

MIE WITNESS: On the cam gear handup, and that there! 
was no real test specified to detect this, and I said I was | 
starting to get concerned about. the fact that. perhaps maybe | 
there were other defects that should he tested, and I also 
started thinking in terms of the fact that since we were 


only testing portions of the davice, independently, as sub- 
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assemblics, that it. might be a good idea if we developed 
a simulation test stand which would test. the entire system 
hefore it was packaged, so that we knew that all the 
Sub-assemblies would interact. correctly with each other. 
THY COURT: What. did Mr. Perrino say to you? 
Till WITNESS: lic said that this wasn't necessary. 
ig caid that ne nad done all the testing that was necessary, 
endurance testing. He said he had a test by an independent 


lab. he said the unit was fail-safe and that -- 


MR. GRAND: All this is inresponse to what he just. 


said? 

THLE WITNESS: Yes. 

Tile COURT: Yes. 

THE WITNESS: He said that he didn't think that we 
should build such a test stand and, well, I had requested 
information from him regarding what additional aspects we 
should be testing, and he said that even in the case of a 
gear hang-up, he said, there's fail-safe features that back 
tnat up; for example, at high speeds, he said the governor 
would always keep the unit in the normal braking mode, and 
that. at the lower speeds, the pressure would drop below 
the pressure switch, and it would -- 

THE COURT: Cut. out? 

THE WITNESS: Cut out, but that it would probably 
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pum on a nornal hia: sien the end of the stop, md — 
a mar”’eting viewpoint, he said, this was undesirable, but 
jit. was not an unsafe condition. 

$o I abandoned the idea of going: any further. 
I believed what he told me. 

MR. GRAND: I move to strike what this fellow 
helicves. | 

Til COURT: Strike that. 

MR. GRAND: Or believed. 

“— COURT: Yes, that is stricken. 

Go ahead. Do you want. to ask another wieaking? 

MR.MEILOW: If I may. I would like to show him, 


jin connection with his previous response, PX 39. 


8) Is this the memorandum to Mr. Fecko to which you 
referred in your prior response? 
A Yes, it is. 
Vuk COURT: What.'s the date on it? 


TUE WITNESS: It's dated September the 17th, 1964. 
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Q Prior to December 21, 1964,.Mr. Romel, did Mr. 


Perrino ever tell you that the design of the Perma device 
was perfected? | | 

MR. GRAND: I seb, 

THE court: Was what? 

MR. DENBOW: Was perfected. 

THE COURT: No, I will permit it. 

MR. GRAND: Haven't we had it a number of times? 

THE COURT: I think so. Go ahead. 


A Yes, he did. 


Q On how many occasions? te 
A On many occasions. He was always -- 
MR. GRAND: No, before we get “always", can we 
get the occasions specificd and who was present? 
THE COURT: Yes. Start the first one. 
TNE WITNESS: The first time was in April 1964. 


THE COURT: Okay. ‘fhe second time was when? That 
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was at that meeting, right? 


THE WITNESS: 


Yes, your Honor. 


THE COURT: 


The second time was when? 
THE WITNESS: The second time was during our 
discussions relating to the cam gear hangup. 


THE COURT: The third time? 


THE WITNESS: Was when we discussed the erratic 


pressure switch readings, just prior to the change of the 
addition of the contact guide. 


THE COURT: Any other times you remember? 


THE WITNESS: Around November or December, wi en 


we had discussions relating to the low pressure output of 


the Perma-Vac unit, and also somewhere between October and 


December there were discussions relating to o-ring leakage 


16 in the Perma-Vac. 

7 THE COURT: Into the Perma-Vac? 

18 THE WITNESS: In the Perma-Vac; the cylinder bor2, 
19 past the o-rings and into the chamber. 

20 - THE COURT: Okay. 

21 Q What did Mr. Perrino say to you in April? 

22 MR. GRAND: I think we have had that, your Honor. 
23 THE COURT: That we have had. That much I know. 


Go on to the next one. 


25 Q Beyond what you have already testified to with 
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2 | respect to April, Mr. Romel, and take your time in responding 
3 to my question, do you recall anything further that Mr, 

4 Perrino said to you on that occasion other than what you 
5 have already testified to here? 

6 MR. GRAND: Your Honor, I don't understand. 

7 In addition, what is the relevance of this, since he is 

8 not the decision maker in Singer? 

9 THE COURT: I understand that. Let's find out 
10 anyway. 

11 Go ahead, 

12 A You're talking about April? 

13 THE COURT: Ye . 

4 MR. GRAND: This is the all-day meeting he was 
15 present at for one hour 

16 THE COURT: Yes. Believe it or not, I remember 
17 what goes into the record. 

18 MR. GRAND: i know you remember, 

19 A I think I covered that before. I don't want to 
20 ‘|| repeat myself. 

21 THE COURT: Okay, fine. I appreciate that, by 
22 the way. 

23 Go ahead to the next one. 

2A Q You mentioned the cam gear hangup in September. 
25 


I want, for the moment, to pass by that one and go -- 
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MR. GRAND: I don't think he put a date on it. 


THE COURT: Yes, yesterday there was discussion 


as to the date. 
Go ahead. 

Q You said that you had a discussion with Mr. Perrino 
on this subject in connection with erratic pressure switch 
readings. 

Would you tell us everything that you remember Mr. 
Perrino saying on that occasion or occasions? 
A Well, I again had -- 
THE COURT: Can we have a date on this? 
MR. GRAND: Time? 
THE COURT: About when? 
THE WITNESS: Around October, I think. 
THE COURY’: Okay. 

A I told Mr. Perrino that we were having erratic 

pressure switch readings and that we had measured the parts. 


I couldn't ur “erstand why we could not -- the switches would 


‘j) not repeat. He insisted that -- 


MR. GRAND: Could we just get what he said and 
not this witness' charactcrizations? 


THE COURT: All right, sit down. I don't want 


a speech. He said what? 


THE WITNESS: He said that these «ere quality 
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problems, there is nothing wrong with the pressure switch 
design, that it had been perfected, it was a scccewin 

switch that he had developed prior to the anti-skid program, 
and that this was something vias was marketing as a 
separate item, and I again started questioning him in 
relationsh’p to -- well, I had realized or had been thinking 
about the fact that -- 

MR. GRAND: Can we just have what he told Mr. 
Perrino? 

THE COURT: All right. YOu said you were thinking 
about something or what? 

THE WITNESS: Yes. I said that it appeared to 
me that there may be defects in aie design, that we are 
not aware of, and that we are not eekkhen for, and we should 
be perhaps re-evaluating what our test procedures were. 

He said that this was not necessary, that the 
design was perfected, that he had done a great deal of 
testing and development work, that we had only to resolve 
some minor bugs with the device, and that we could go back 
into production immediately. 

¢ Anything else on that ol Fy Mr. Romel, that 
you ~ecall? 
es 


Q Let's go back, then, to what I think you said 
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yesterday was a discussion of the cam gear hangup problem 
in September, and I may have further questions for you 
later on bis but I want to ask you now about what Mr. 
Perrino said to you, if anything, with respect to the 
perfection of the device. | 

A I told him that I guapecess that due to the fact 
that we had accidentally discovered this cam gear hangup 


situation -- 


MK. GRAND: I think we had this very conversation 
yesterday. 
THE COURT: Yes, I think so. 

A -- that there might be other areas in the device 
which could cause a malfunction, and that I requested 
information relative to additional tests that should be 
performed in order that I could build a road simula ion 
stand, and he said this was not necessary, the device had 
already been pezfected, it was fail-safe. He had done all 
the testing that was required. He had testing done by an 
independent sidelines and that I had nothing to worry 


about. 


Q And now, you have testified that in, you think, 
November or December you had a discussion of verfectability 
with Mr. Perrino relating to low pressure 0 tot. I think 


you called it. 
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Would you tell us the entirety of your discussic 
with Mr. Perrino on that subject? 

A Well, around that time we were experiencing very 
high reject rates on the Perma-Vac test stand. Virtually, 
we couldn't get any units past Quality Control. I suspected 
at that time that perhaps the -- | 

MR. GRAND: I object to what his suspicions were. 

THE COURT: Did you have a conversation? 

THE WITNESS: Yes. 

THE COURT: Tell us what the ccunversation was. 

THE WITNESS: I told Mr. Perrino that I thought 
the spring ought to be changed. He told me that this ae 
not n2cessary, that the -- 

THE COURT: Which spring are you talking about? 

THE WITNESS: Perma-Vac spring, the large : ..: |. 

THE COURT: Yes. 

THE WITNESS: That he had done a great deal of 
work perfecting the Perma-Vac, that the spring that was 
specified was an optimum spring, that it would take a great 
deal of work and effort to develop a new spring; he worked 
very closely with the spring suppliers, and that it was 
not necessary. 

He said that there was something wrong with the 


test stand, there was nothing wrong with the design. 


A-955 


SOUTHERN DIST HICT COURT REPORTERS, U.S. COURTHOUSE 
FOLLY SQUARE, NEW YORK, N.Y. CO 7-46880 


10 


11 


2¥ 8S BS 


R 


2 


sm, 3 4420 
9 jkr Romel - direct 


THE COURT: What did you answer him, if you did? 
THE WITNESS: Well, I really -- I told him 1 
didn't agree with him, but he said it would be adequate, 
and after a lengthy discussion he said that 600 psi would 
be adequate to cover the braking situation, and he said 
that. he would reduce the specification from 700 psi down 
to 600 psi. 
Q Did Mr. Perrino tell you -- 
MR. GRAND: No, I object to this. This is leading 


this witness. 


THE COURT: No, no, was there anything else in 
this conversation? 

THE WITNESS: Yes. He said that I didn't really 
understand how the device worked, and that if I understood 
more clearly how the system operated, that I wouldn't be 
badgering him in regards to the possibility of requiring 
design changes. 

He said that the device was perfected and it had 
several fail-safe features which he described. 

THE COURT: | Anything else? 

THE WITNESS: No, I believe that covers that 
conversation. 

THE COURT: Okay. Go ahead, Mr. Benbow. 

Q Was anything said on the subject of locking 
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pressure tests? 
MR. GRAND: I assume this is the same ountersationt 
MR. BENBOW: Yes.’ 

A There wenn conversations reiating to testing, 
but Mr. Perrino did say that the 600 psi was adequate to 
lock the brakes. He said the only condition that this 
probably would not handle would be in a case where a 
vehicle had a faulty brake system, which I thought was a 
reasonable thing, if the brakus were bad to begin with, 
they were bad. 

MR. GRAND: I thought all this led into some 
pressure gauge tests at Singer in December. | 
THE COURT: It doesn't much matter. That is 
not what it is being offered for. 
. GO ahead. 

Q You also referred, I believe, to a discussion or 
discussions sometime between October to December, I think 
you said, about o-ring ceheen in the Perma device. 

A Yes. This conversation centered around the fact 
that the bore of the Perma~-Vac cylinders were a thousandth 
oversize in one particular lot, and we got into a discussion 
on what effect that would have on fluid leakage, and during 
this discussion we again got -- 


MR. GRAND: I assume we are talking about 
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2 hydraulic fluid? 
3 THE WITNESS: That's correct, yes. 
4 A We got into a discussion about what the effect 
5 would be, Mr. Perrino said, well, that's a very remote 
. probability. Orin are used extensively in aircraft 
. equipment, and it had been tested and cycled for cycles 
* way beyond what the normal usage would be in actual 
° application on the vehicle, and that would not be a problem. 
10 Secondly, he said that if there was leakage that 
i had occurred it would be a iaiebend: dei of thing which would 
2 be sensed by the operatcr of the vehicle, whereby he would 
8 sense a softeniny of the brake esos similarly to when you 
" lose fluid from your master cylinder or your wheel cylinders, 
s that it just doesn't collapse instantly, and you recognize 
16 


the fact that you have ‘a gradual softening of the . :dal. 


A-958 ; | 


21 


22 


Romel - direct . 4427 


MR. GRAND: Will you give us a date for that 
conversation? 

THE COURT: We are going to get it from D-116. 

MR. GRAND: The document is dated December 4th. 

THE WITNESS: December 4th. It is around that 
time. 

This was a sensing unit that was taken off the 
company's station wagon «nd grease and oil and particles 
and so forth were discovered in the housing. I called Mr. 
Perrino ane we had a discussion. 
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MR. GRAND: Keep your voice up just a little. 
THE WITNESS: We had a discussion as to what 

was the cause of this, and he said that the probable 

reason was the defect in the quality of the o-ring in the 

gear box, I think it was, that was supposed to prevent 

transmission oil from getting into the gear box and up 

the cable. 

Q You may be getting off the track, Mr. Romel. 

I asked you this question only insofar as it relates to the 
representations by Mr. Perrino to you about the perfecticn 
of the device. 

MR. GRAND: I object to that characterization, 

THE COURT: We might as well have the whole 
conversation. | | 

MR. GRAND: That's right. 

THE COURT: Go ahead. 

Q Go ahead, Mr. Romel. 

A I asked him what the effect would be and he said 
that the only effect wouid be that the unit would become 
inoperable, and I said, due to the fact that there were 
foreign particles of metal which appeared to be shavings 
from the coupling in the microswitch area, that it would 
secm to me that there would be a possibility of these 


particles creating a short o: a circuit contact at some 
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point whereby the unit would Le nr eS 

He said that this was really nothing to worry 
about because of the fact that the system did have backup 
safety features, and that they would seinen loss of 


braking power and return the system back to normal. 
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Q Subsequent to your review of the documents that 
had been called to Rene Sane by Mr. Perrino, and prior 
to December 21, 1964, i you make any analysis or do any 


testing with respect to the fail- ‘safety of the device? ; 


MR. GRAND: This has been asked and answered, 


your Honor. 


THE COURT: No, I will permit it again. Did you? 
THE WITNESS: No. 
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THE COURT: You know those lawyers; you Stay 


| 
| 
| 
away from them, right? : 
THE WITNESS: I will. 
THE COURT: pon‘: they're your best friends. | 
Q Mr. Romel, subsequent to your conversation with 
Mr. Kloby, did you attend a Saturday meeting prior to the 
Signing of tie December contract? 
A Yes, I did. 
THE COURT: Who was at the meeting? 
THE WITNESS: Mr. Murphy, Mr. Broeker, Mr. 
Hough, myself, Wagner, Sprague, Kloby-- I think Patten was 
there, too. 
THE COURT: How about Sharp ? 
THE WITNESS: Yes, I think he was there, too. 
Q When did this meeting take place, approximately, 
Mr. Romel? 
A A couple of weeks before that contract was signed. 
THE COURT: Early December 64? 
THE WITNESS: Yes, second week, something like that. 


I don't know. 


THE COURT: Okay. | 
Q Do you recall if there were Other people there 
beyond those that you have already named? 
THE COURT: in other words, let me try <-- 
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6 THE COURT: I will let it go in. Go ahead. 
4% Did anybody tell you what the purpose of this mecting was? 
8 THE WITNESS: Well, they told me that the 

8 meeting was called to ascertain the status of the Perma 

10 project. It was in reference to the possible signing of 
l the second agreement. | 

12 TNE COURT: ‘Okay. 

13 Q And did the statu: of the project include the 

14 technical status of the project? 
15 A Yes, this was the purpose of me being there. 
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sharcholders, and therefore it becomes an admission. 
Otherwise, it doesn't come in. 
MR. BEN2OW: “our Honor, I think there is one 


part of it that clearly does come in, and that is -- 


Q Were you instructed to do anything at the meeting 
itself? 
THE COURT: Okay, that I will allow. 
A Yes, I was. 


THE COURT: What were you instructed to do? 

THE WITNESS: To tell Mr. Murphy and Mr. Hough 
the status of the various problems that we had been 
experiencing. In other words, explain what problems we 
had expcrienced early in the program and tell them where 
we stood at that point in time in reference t: those. 

THE COURT: Who gave you those instructions? 

THE WITY"SS: At the meeting, Mr. Murphy told 


me to present the status. 


THE COURT: And you presented the status at the 
meeting? 

THE WITNESS: Yes, that's correct. 

THE CUURT: As you saw it. 

THE WITNESS: As I saw it at that time. 

THE COURT: All right, Mr. Benbow. 


Q Did you describe the technical status of the 
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Q Mr. Romel, will you please describe what. in sub- 


stance was said at. the meeting? : 
TH COURT: No. Hr. Romel, you were requested 
to give some kind of a technical evaluation at this Sat. rday 
meeting, Decembar some thing 1964, right? 
THULE WIYNESS: Right. 
TW COURT: And you stood up and said something, 
right? | 
TW) WITNESS © : Right. 
yi COURT: All right. ‘NWaybe you did it sitting 
avn. I don't really care. What. did you say? | 
TUE WITNESS: Well, I told Mr. Nough, Mr. . urphy 
and al] -- | 


. 


pu COURT: The assembled luminarics. 


® Te WILNESS: << the assembled peopic, TI described 


tie proplens that we had with the wear on the gear hoz 
and told them thatthe latast test results indicated that we 
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had basically solved the wear problem, that I was going to 
continue these tests until they terminated in failure to 
determing the maximum mileage, which T anticipated to x 
in the order of a paundred thousand miles, and the reasor 
I gave for this was that -- 

MR. GRAND: I object. to his reasons. 

THE COURT: The reason you can't give. 
Yell ous what you said. 

Vil! WIWNESS: IT.said that this was reasonable to 
expect becau 2 we were running these at constant specds, 
high specds, and that examination of them at this poiht in 
tine indicated no wear. 

I told them that 1.2 had experience? problems with 
hiain reicet rates on the Perma-Vac unit, which was one of 
the reasons . at had prevented us from producing units 
throughout the early part of the program, and that sir - the 
spccifjcation nad beer lowered from 700 psi to 600 psi that 


this problem appeared to, be resolved, the production rates 


would he increased substantially because of this. I also saic 


that ir. Perrino had assured nme that the 600 psi pressurc 
was Adequate, 

I said trat the sensing unit oroblem, which re- 
luted to contamination, was still being wear tested, life 


tested,and that I did rot view this at this time as a major 
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problem because we had solutions that we were currently 
testiny, there were a number of different. solutions to 
that prololem. 

THE COURT: Did you tell them about the individua) 
solutions? 

TUE WIYUNESS: Y 3. 

THE COURT: 211 us what. you said. 

\ 

THE WI'NLSS ; tT told them that the solutions were 
in terns of various types of wahcrs, teflon washers and 

so forth, which up until that time appcared to be doing the 
job. 

I.said that the carlicr problens with the pressvu 'e 
switch had been resolved through a design change in the 
champfer on the bore and also a design change which stabilizec 
the settings, the guide ring. 

At. some point. there I was asked if there were 
any Other problens that T hadn't spoken about. and I said 
I didn't know of biti other problems, that all of her elas 
problems that had occurred in the past were cither, in my 
Op m, resolved orwould be xesolved shortly, within th 
next Few weeks, with these tests that we were Satrentiv 
running. 

THML COURT: That is the sum total of what you 
said? 
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WH WEITHESS ; That is the substanec. 
THE COUR: That. is the best you can reeall right 
now, ten icin later? 
TUM WIGNkesSS: Yes. 
Vins COURT: ALI right. 
iY TR. HENLOW : 
() At. that. meeting was there any dtanusation as to the 
time when Singer might resume production? 
MR. GRAND: I object. 
ii COURT: Sustained. 
9 Did you state at the meeting that. the desian -- 
HR. GRAND: I object. 
SUE COURT: Let me hear it. 
MR. GRAD: First, he is lead‘ng the witness. 
He doesn't have to. do that. 
Q Did you state at the meeting that the design of the 
device was perfacted? 
MR. GRAND: Objection. 
THE COURT: I think he has already testified as 
to all he can recall. 
Did you make that. conouniacnt 
Wad WITNESS: Tan't recall. 
Q pia you state at the mecting that the device had 
boon fully tested by Mr. Perrino's enginecring staff, 
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HL WITHESS : Phat is the substance. 
THE COUR: That. is the best you can recall right 
now, ten come later? 
Till WIGMKSS: Yas. 
Vik COURT: ALI right. 
iY TR. MENLO: 
() At. that. mecting was there any discussion as to the 
time when Singer might resume production? 
MR. GRAND: I object. 
"15 COURT: Sustained. 
0) Did you state at the meeting that. the desian -- 
HMR. GRAND: I object. 
yuk COURT: Let me hear it. 
MR. GRAID: First, he is lead‘ng the witness. 
He doesn't have to do that. 
Q Did you state at the meeting that the design of the 
device was perfacted? 
MR. GRAND: Objection. 
THE COURT: I think he has already testified as 
to all he can recall. 
Did you make that. sation: 
“His WITNESS: Teaan't recall. 
) bid you state at the mecting that the device had 
boon fully tested by Mr. Perrino'ts engincecring staff, 
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2 accordiny to what he had told you? 

3 “4. CRAID: I chject to thi: practice. This is net 
4 tac way to elicit direct testimony when a witness has alreedy 
5 | testificd. 

G Yuk COURT: vn is going to say he doesn't recall 

7 Tiugt. or he never said it: 

8 I will bet you money on it. 

9 Go ahead. Do you recall saying that? 

10 THE WITHESS: No. 

BI 02 Did you tell Nr. Hough or the neetiug that the 

12 Porma devic’ had becn tested by an independent. laboratory? 

13 MR.GRAMD: I object. 

14 THE COURT: I will verm it. Go ahead. 

15 The aquestion is whether you stated that, ‘ir. Remel. 
16 A Well, I did make a statement in regards to the 

17 question that was raised or posed to mea by Mr. liough as far 


as whether tnere were any other problems. I don't. know 


I told hin was that -- I believe I covered all the known 


| 
19 if I could recall my exact. statement, but in essence whet 
problems and that I didn't have any access to any field 


Iowasn't aware of then. 
Thk COURT: You told lr. Hough this? 
Vii WTS: Yon. 
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‘Vuk COURT: Oray. 
Anytning elee that ‘you recall that. you said at 
that tiine? 
THE WIUNESS: That I said? 
“ike COURT: Yes, that you said. 
WUE WIVUESS: Ho. 4 
Tilly COUR?:. Okay. 
Ge ahead. 
9) What, if anything,..did you say about Perma's 
testing of the device? 
MR. GRAND: Objection. This is his evaluation 
he is reporting on, your Honor. 
Thi COURT: I am well aware of that. 
that is outside of his evaluation, Mr. Benbow. 
I sustain the objection. 
") If it was presented as part. of your evainstion. 
MR. GRAD: I object. 


THE COURT: I don't know how it could be presented 


2s part of his evaluation. I will sustain ir. 
0 bid younot have occasion to refer to what Perma 
had i: as well as what. Singerhad done in making this 


evalus.ion to Mr. Hovgh and the others? 
MR. GRAND: I object. 
THE COURT: Sustained, 
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0 Was there any reference by you to the subject 
Of fail-safety cr fail-safe features? 

MR. GRAND: Object. 

THE COURY: I think we have exhausted his recol- 
lection, Mr. Benbow. I don't know how else you are going 
to yet inte it. He has already said that. before this 
December meeting he did no completa independent. evaluation 
of the device. 

13 that correct, Mr. Romel? 

ThE WITNESS: That. is coursct. 

Mk. BENBOW: ie may have hau © cas 10n, however, 
to refer to the work of others or the stetecments of others, 
your Lonor, and have reported that as fact to Hr. Mough 
and others. 

And again, I am not. offering this for the truth 
Of what is beingsaid. Quite the contrary. 

THE COUR", but we have had twice the statement 
that the man has told us everything he can remember about 
it. Io have permit. d you to lead hin en a couple of things, 
and ie says he doesn't reeall. 

Now, all of a sudden we arc going '. yet into this. 
It seems to me like we have exhausted his recollection 
completely at this point. 

MR. LEO: TE To may try one nor’, your Honor? 
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Sut COURT: ALL right. 


0 Did you say, if you recall, anything, in substance, 


MR. GRAND: We hasn't qualified him as any kind of 
Expert. 

The COURT: I am well aware of that. We have an 
engineer lere reporting upon enginecring things, and now it 
gets into marketability. I don't know. 

MR. BENBOW: If my question is not. clear, your lionor, 
let me state it again, please. 

Q Did you say anything which would indicate that the 
device: in its present state was marketable? 

MR. GRAND: Objection. To whoin? 

Tuk COURT: To the mecting, I assume, or marketable 
to who? 

MR. GRAND: iow can he answer that? Did you say 
anything which would indicate? Maybe to me it wouldn't. 
and to you it would, Judye. 

Vuk COURT: It may be a little sloppy in form, 
but Jet's see. 

Did you say anything like that? 

HE WIPHLSS: Io don't know about the exact. 
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2 terminology, but IT was asked whether or not the device at 
3 tinat, point was ready for sale. 
4 Vik COURT: What did you say? 
5 YUL WITNESS: I answered yes. 
6 “ik COUR: You said yes? 
7 | TUE WITNESS: Yes.° 
Romel-direct NaN | 4517 
1 | ¢ When did Singer resume production or assembly 
8 of E.rma anti-skid units, if you recall? 
9 A It was right. after the contract was signec. 
10 I think it was in a matter of a couple of days pobet Ses 


A-974 


a 


Romel - direct 4567 


Q After you had completed reading Defendant's 
400 and the documents enclosed shiecuneieiis did you have a 
conversation with Mr. Perrino about them? | 

A Yes, I did. 

Q Was this conversation by telephone or in person? 

A By telephone. 

Q Did you call Mr. Perrino or did he call you? 

A I called Mr. Perrino. 

Q Approximately when did this telephone conversation 
take place? 

A Right around the end of January, I eieeee. 

Q During this conversation, what did you say to Mr. 


Perrino and what did Mr. Perrino say to you? 
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A I said that I was very disturbed over the field 
reports that were included in Mr. Mainelli's information 
that he sent down, that I noted there were numerous brake 
failures, there were numerous statements regarding lagging, 
and that these field reports were during a period of time 
throughout 1964 and I was disturbed over the fact that he 
had never brought these things to my aprasiniik There 
were statements regarding contamination of particles in 
the sensing unit and I said, “How come you didn't tell me 
about this? We had to find this out when we had these on 
the gear box stands." 

He said that these were encenes units and that 
it was during the time where he was having quality problems, 
that there failures would not have occurred if the parts 
were made correctly. 

I cited a few instances where the reports were 
relatively late in the year '64 and he said that the 
failures were related to the fact that the parts were not 
made correctly, that if they were made correctly that the 
fail-safe features would work, and I said, "“Whcet about 
your -- the comments made by your technician? There was 


one where he said, ‘Let's puc our heads together and cone 


up with a device that is fail-safe', something to that effect. 


He said he didn’t agrec with his technician's analysis of 
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the problem. 
We talked about the concept or, you know, “What 


do you mean by fail-safe?" He said, “Well, nothing is 


a hundred percent fail-safe." 


The conversation went back and forth. I was unabie 


to get anywhere with this conversation. 

MR. GRAND: I object and move to strike that. 

THE COURT: All right. Strike that part of it. 

Go ahead. Just tell us what was said. 

A We talked about the locking pressure tests also. 

I said that after reviewing these results that I was 
concerned about the fact that on some of these runs the 
locking pressure requirement exceeded the minimum 600 psi 
test specification and that it appeared to me that we could 
possibly have a brake failura because of this and it could 
result in an accident, somebody getting killed or something. 

He eaid that the results, the high results, were 
attributed to the over-braking of the test driver, and we 
had another discussion similar to the one we had up at 
Attleboro. I pointed out to him that if his report there 
were some readings higher than 600 psi which were not 
asterisked and not exziained in that respect and that in 
view of this I felt that we had better find out precisely 


what the requirements should be. 


;* 
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That's all I can recall at the moment. 


Romel-direct 1 4615 
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a Q At the time you received DX 13 for identification, 


f 
2% Mr. Romely from Mr. Patten, were you given any instructions? 
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Yes. 

Q Who .gave you those instructions? 

A Mr. Patten. 

Q What instructions did Mr. Patten give you? 

A lic told me to analyze the failure modes contained 
in the letter ani provide himwith information as to whether 
these statements were true and whether I agreed or disagreed 
with the analysis. 

Q Did you in fact follow Mr. Patten's instructions? 

A Yes, I did 

MR. GRAND: Are we talking about this is the first. 
time he ever did a failure mode analysis on this project? 

TuE COURT: I don't know. 

MR. GRAND: I just want to make sure we know what. 
he is talking about. 

Q Are these your notations on the side of the bar? 

A Yes, they are. 

MR. “ENBOW: i would like, your iionor, to go 
through this handwritten notations one by onc. 

rite COURT: Let me ask you cne more question. 
Was this the first time yc did an analysis of how the 
device could fail? | 

THE WITNESS: Yes 


This wasthe first time that Isat. down and reviewed 
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in detail from an analvtical point of view. 


THE COURT: All right, go ahead. 


MR. BENBOW: Is it appropriate for me to reoffer thc 


document, your Honor? 


MR. GRAND: Why can't we ask him whet he did? 


“BY 
THE COURT: Why don't you ask him what he did? We 
It is simpler. 
Q Would you tell us about the first notation that you 
made? 
MR. GRAND: No, I object. Ps 


THE COURT: No, what did you do in this analysis? 

THE WITNESS: I studied the analysis that was 
made by the duPont engineers and studied those in relati 
ship to the device and reasoned whether or not from a 
theoretical point of view that these statements were true 
or whether it could happen, if a hrake failure could occur 
if the condition that was outlined occurred, and I made 
notations to that effect on the document. 

THE COURT: This ss strictly on a theoretical 
plane you were doing this, right? 

THE WITNESS: Yes. This would be without consider- 
ing any probability, analyzing the system itself, if this 
happens, what is the effect, and so on. 


THE COURT: I haven t read that document. 
’ 
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Did you include anything other than what. is in there us to 
a possible mode of failure, or did you restrict yourself 
to the things that the duPont engineers suggested? 

TIE WITNESS: At this point I restricted myself 
to answering Mra Patten's request and that was -- 

THE COURT: Look at the stuff that the duPont 
people had done, right? 

THE WITNESS: That is correct. 

“THE COURT: hein Included among the things 
there, is there anything about, well, take for example, the 
coupling between the -- does anybody ails a Perma-Vac here? 

MR. GRAND: You want the Perma-Vac? 

THE COURT: Yes. | 

The coupling between the <-- what is this called 
here? 

THE WITNESS: That's the check valve housing. 


THE COURT: -- the check valve housing and the 


THE WITNESS: No, I don't believe there is. 
THE COURT: Does it include a crack in the pressure 
valve? | 
THE WITNESS: No, it does not. 
VE COURT: Okay, so you just restrictod yourself 
to whatever the duPont people thought about it? 
’ 
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7 THE WITNESS: That is correct. 


THE COURT: All right. 


i ae 
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MR. BENBOW: Based on that testimony I would like 
to renew my offer, your Honor. 

MR. GRAND: May I have a moment? 

THE COURT: Sure. 

MR. GRAND: I am going to continue my objection, 


your Honor. If it's necessary, yo'tr Honor, for the record 
to include precisely every failure mode he considered, I 
think he can tell us. The problem with this document is that 
it contains the conclusions of Dupont on a device, the 
generation of which we do not kiiow. We don't know the 
qualifications of the person whe did it. 

I have no objection to this man telling us every 
last thing he did. I just don't want another witness here 
that isn't here. 


THE COURT: All right. Why don't you tell us what 


you conclua.ed. Maybe that would make it faster. 

MR. BENBOW: May he utilize his notations for 
that? 

THE COURT: Oh, sure. I can barely read them. 
God Bless You if you can! 

I am not commenting upon your handwriting, I want 
you to know. It's just that that copy is a pretty terrible 
copy. 


25 Q May I suggest, Mr. Romel, that you go through those 


' 
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handwritten notations one by one and tell us what they say. 

THE COURT: No, noe. Don't tell us what they say. 
Tell us what you concluded in your analysis that brought 
you to make’ those handwritten notations. 


A The first failure mode which relates to the 


plugging of the air filter, No. 65, this is the air filter 


which is on the sensing unit rotary valve. 

MR. BENBOW: Just one moment, Mr. Romel. 

MR. GRAND: You are probably better off to give 
him a unit. 

THE COURT: Give him a unit. 

MR. GRAND: Because we won't be able to see it. 

Q Is it easier to use the unit or the diagram? 

THE COURT: It doesn't matter, you know. At 
this point I practically have it memorized. 

MR. DE RENSIS: This is 3 and 4. 

THE COURT: This one is the rotary valve right 
here which could plug up, right? 

THE WITNESS: No. It's the air filter. Now, 
this plugs and you have a vacuum condition in the Perma~-Vac. 

THE COURT: Then you continue with a vacuum -- 

9 THE WETNESS: You continue to have a vaccum | 


condition,loss of brakes. So that statement I noted was 


truc. 
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THE COURT: All right. Go ahead. 

THE WITNESS: The second failure mode was the 
failure of the solenoid spring. Sow, that is the spring 
that is internal in here. 

THE COURT: I know what it is. Go ahead, next. 

THE WITNESS: “nat would cause the rotary valve 
to remain == 

THE COURT: In the vacuum open position? 

THE WITNESS: vacuum open. 

THE COURT: Okey. ; 

THE WITNESS: The third failure mode was the 
entrapment of the goverro~ spring between the telescoping 
shaft or the spool sha7= and the governor drive shaft. 

That would be when this closes the coil would gut caught 
in the e. 

I also noted that this would be a cause of a brake 
failure, wouid prevent the rotary valve from returning to the 
atmospheric position. 

THE COUR1 : Can you hear this? 

MR. GRAND: I hear it. There are a number of 
assumptions in there. 

THE COURT: I am aware of it. Go ahead. 

THE WITNESS: The fourth failure mode was welding 


of the contacts of the pressure switch could result in the 
] 
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inability of the unit to cycle with loss of braking and 
I said this was true. his would be a condition where 

the two silver contacts due to DC current arcing would 

weld onto the contact ring. This would prevent the unit 
from returning nia to normal braking. 

The fifth failure mode was the failure o: the 
pressure spring, 

THE COURT: Here? 

THE WITNESS: Yes, 

THE COURT: All right. 

THE WITNESS: This would prev.~t the opening of 
the contacts and the braking cf the circuit. 

THE COURT: All right. 

THE WITNESS: The sixth failure mode was the 
failure of the piston seals in the Perma-Vac, which would 
cause a loss of fluid. 

THE COURT: What you are talking about is right 
here, right? 

THE WITNESS: These two seals, 

THE COURT: Okay. 

THE WITNESS: I indicated that this was true also. 

The seventh failure mode Wes jamming of the piston 
in the pressure switch, which is internal in here. [It 


jammed in the == while the switch was in the closed position, 
’ " 
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THE COURT: Then it remains in a closed position 
and you don't have it cutting out, right? 

THE WITNESS: Right. 

THE COURT: Okay. 

MR. BENBOW: Your Honor, again, I would like 
to ren - 

THE COURT: Let him go through it this way. 

It's faster. 

MR. BENBOW: All right, fine. 

“HE COURT: What is your next? 

THE WITNESS: Well, the next notation that I meade 
was on the third page. This was in reference to the last 
paragraph, where it was stated that cyclic functional 
sequencing tests to determine both the system and component 


reliability had not been made. My notation here was 


true and this was based on the analysis of the information 


contained in Mr. Muinelli's documents which he sent me in 


January. 
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contained in the stepping distances that were measured. 
That was for a 30-nile an hour speed. 

the next graph is the same type of graphical 
presentation for a speed of 50 miles an hour. 

MR. BENBOW: That's the last page. 


Q Can you tell us what. the configuration of the 


unit or units was which were tested at Linden in early May 


1965? 

A They were a single psiton Perma-Vac with a half- 
inch diamter bore size. 

Q And a transfer valve? 

A A transfer valve with a leather diaphragm. There 


was also a dual piston Perma-Vac. 


Q You used in Linden? 

A Yes. 

Q Can you tell us on which car which was used? 

A It was used on an American Motors vehicle, I 
believe. 


Q The dual? 

A Yes, sei also a Cadillac. 

Q I thought we tested a Chevrolet station wagon and 
a Polara? 

A We did. 


THE COURT: And other cars. 
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MR. GRAND: And other cars. 
A The dual Perma-Vac also had a transfer valve with 
the leather diaphragm. 
Q Wno suggested the use of a leather diaphragm on 


the transfer valve? 


- 


THE COURT: That's already beentestified, 
Mr. Grand -- this witness. 
MR. BENBOW: Yesterday. 
Q Your idea? 
A I am not sure. I think I had discussions with 
Mr. Perrion on this. 
Q Were there any other characteristics about 
the anti-skid device that you haven't told us about which 
make it different from the device as it existed prior to , 
December 21, 1964? 
MR. BENBOW: Your HOnor, I raise the question 
wnether this isn't beyond voir dire? 
THE COURT: You want to get in the results of the 
tests; Mr. Grand wants to find out what kind of a device 
was being tested. It seems proper. 
A Well, yes, all of the changes and improvements that. 
were made up to that point in the program were in this 
design. 


I’assume that there were no restricter valves? 
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THE COURT: When were they? 


THE WITNESS: Shortly after the tests were made 
and -- 

THE COURT: Is this the first bunch of tests? 

THE WITNESS: The second set. 

THE COURT: The second? 

THE WITNESS: Yes. 

THE COURT: All right. Do you want to go into this 
richt now, Mr. Benbow? 

MR. BENBOW: I am ready. 

THE COURT: All right, let's go. Tell us what he 
said to you and what you said to him. 

THE WITNESS: He said the test results -- 

MR. GRAND: Can we at least hehe cathe Mr. Perrino 
a copy of the test results before he is telling Mr. Romel 
what they are about, since he wasn't there, 
| THE COURT: Did you send him ‘one? 

THE WITNESS: No. He called me and -- 

THE COURT: Did you tell him what the results were? 

THE WITNESS: I told him what the results were. 
I said that there were substantially longer stopping distances 
noted and that I felt that in view of this that the program 


Should be held in aveyance until such time we developed a 


, Means of achieving at least equal to or better stopping 
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distances with the unjt on. 


3 He said that there were shorter stopping distances 
4 as well and he said -- 

5 MR. GRAND: I don't understand this, your Honor. 
6 Mr. Perrino doesn't have the doc. uit in front of him. 

7 How can he know except to the exteit that Mr. Romel has 


8 told him’ 


9 4E COURT: That is wrat I gather he told him. 
10 THE WITNESS: I told him. 
ll MR. GRAND: All he has testified he told him is 


12 that they were substantially longer. 


13 THE WITNESS: _— ,I told him there were also shorter 

14 stopping distance tests. He was aware of some of the results, 

15 because -- 

16 THE COURT: Was anyone from Perma at the second 


17 set of tests, if you know? 


18 THE WITNESS: No, I don't believe so, 


19 THE COURT: Continue with the conversation. 
20 THE WITNESS: Well, he said that the results 
21 were inaccurate. He talked about heating the brakes 


between runs, and so forth, which could affect the stopping 
distances. He said that the method of observing the 
speed was very difficult for the driver to determine and 


25 could lead to inaccuracies. 
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was a couple thousand dollars was worth retaining the 
services of him and his staff, and I told him that it was.. 
a question of the amount of money, that it was a question 
of the level of engineering that was supplied and the 
validity of the information that was supplied that I was 
concerned with, and also the validity of the prototype 
being information that had been supplied. and that we would 
need a much better job done in this area if we were going 


to succeed. 


THE COURT: Was anything else said, that you can 
remember? 
THE WITNESS: Not that I can recall. 
THE COURT: Okay, go ahead, Mr. Benbow. 
MR. BENBOW: Thank you, your Honor. 
Q Mr. Romel, did there come a time at Singer when 
you tested the Perma device with a resticter valve 


incorporated therein? 


A Yes. 
Q What is a restricter valve? 
A A restricter valve is a fluid control valve which 


controls the rate of flow of fluid; in one direction it 
would change the rate of flow; in the other direction it 
would retain the same flow rate. 

THE COURT: It would’ retain the same flow rate? 
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THE WITNESS: In one direction the fluid would 
pass through more rapidly than in the reverse direction. 
In other words, you could control the rate of flow. 

THE COURT: Do we have one of these devices 
around? 

MR. GRAND: We have never seen one, Judge. 

Have you noted one? Do we have one, Mr. Romel, 
do you know? 

MPF. GRAND: You won't find one on any Perma exhibit. 

THE COURT: Okay. 

MR. BENBOW: We will seek to obtain one,’ your 
Honor. 


THE CCURT: ‘J: doesn't matter. 


Where did you put it? 


THE WITNESS: It was placed between the Perma-Vac 
and the brakes. 

THE COURT: Where does the brake line come in on 
this one? 

THE WITNESS: Right here. (Indicating.) 
So it would be -- 

THE COURT: On the side of the Perma-vVac, is that 
right? 

THE WITNESS: Well, it was in the -- 


THE COURT: Or was it on the line? 
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valve, 

Q Was using the restricter valve your idea? 

A Yes. 


Q What was the intended purpose of the restricter 
valve? 

A To reduce stopping distances with the unit in 
operation, to atte 2 £ rate of pressure drop and reduce 
the amount of time that the vehicle would be in a free 
wheeling condition. 

Q Was the Perma device with the restricter valve 


ever put into production?’ 


A No. 
Q Was this an experimental program? 
A Yes, it was. 


fe) T believe you have testified that you tested the 


Perma device a* Singer with the restricter valve incorporated 


therein. When did such testing occur, if you recall; about, 


Mr. Romel? 
A I believe this was during May, right after -- 
some period of time after the Linden Airport tests. 
Q What were the objectives of the tests at Singer 
on the wu... with the restricter valve? 
MR. GRAND: £ object to this. 


THE COURT: What were the objectives? 
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MR. BENBOW: Yes. 


THE COURT: He just testified he intended to cut 
down the stopping distances. 


Did you have any other objectives than that? 


THE WITNESS: No. 


Q What, if anything, did the tests at Singer on the 


restricter valve demonstrate w th respect to stopping 


distance? 


MR. GRAND: Objection. 


THE COURT: You ran tests, right? Did you run 


them on a car? 


THE WITNESS: Yes. 


THE COURT: Okay. Was this another trip out to 


London? 
THE WITNESS: No. This was at Singer, at low speeds. | 
THE COURT: What dit you test? What kind of 4 car 

did you have? 

9 THE WITNESS:  '64 Chevrolet. 


THE COURT: Going at low speeds, you step on the 


21 brake, right? 
22 
THE WITNESS: Right. 
as THE COURT: Do you have any test data from these 
2A 
25 


| tests? 
| THE WITNESS: Yes. 
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THE COURT: Do you have it? 


. MR. BENBOW: Yes, your Honor. 

$ Q I hand you a document which has been marked 285 
. for Identification, Mr. Romel. Can you identify that, please? 
. MR. BENBOW: That is Defendant's 285, of course. 
‘ A These are test esults. 

: MR. GRAND: How many pages do you have in your 
' document, Mr. Romel? 

bas MR. BENBOW: Four, I believe. You asked about 
u pages, Mr. Grand? 

* MR. GRAND: Yes. 

” THE WITNESS: Four. 

" | Q I think you were in the middle of an answer when 
* | Mr. Grand asked you that question. 

* A These are test iieaiii of stopping distances, 

id using a hydraulic flow control valve. The first sheet has 
= test data from May 26th, May 27th, May 28th, June 3rd. 

" Q Did the -- 

” THE COURT: Let him finish. 

= MR. BENBOW: I'm sorry. 

” THE COURT: What's the second sheet? 

” THE WITNESSS: The second sheet is a duplicate 
" of the first sheet. 

y>) 


MR. GRAND: With some handwriting on the right side. 
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Whose handwriting is it? 

THE COURT: Is there handwriting on it? 

THE WITNESS: Yes. There are some notations on 
the side of the page. 

THE COURT: Do you know whose that is? 

THE WITNESS: No, I don't recognize the handwriting 

THE COURT: I don't know about your copy, but it 
is just a big blurr here. 

Go ahead. What's the third sheet? 

MR. GRAND: I see something which may say, “on, oft 
but beyond that I can't make it out. 


THE COURT: Go ahead. 


MR. BENBOW: Maybe your copy is better than ours, 


Mr. Grand. 

THE COURT: Go ahead, what's the next page? 

THE WITNESS: The next page is the tests with a 
fluw control valve. : 

MR. GRAND: Is this June 5, 1965? 

THE WITNESS: Dated June 5, 1965. It is with a 
fixed orifice or stem diameter. 

MR. GRAND: Where do you see that? 

THE COURT: It's right there on the document. It's 
pretty hard to read. 

Can you read it on yours? Yours is better than ours. 
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MR. GRAND: But I'm not. 


THE COURT: You don't want me to comment on that, 


4 do you? 


5 MR. BENBOW: Your Honor, to abbreviate the 

6 process, I only intend to offer the first page. 

7 MR. GRAND: That's only going to complicate life. 
6 THE COURT: It might complicate life. All right. 
’ What's the fourth page? 

10 THE WITNESS: The fourth page is a summary of 

u the tests taken on June 5, 1965. 

12 THE COURT: Okay. 

13 MR. BENBOW: The reason I stated my intention, 

14 your Honor, is that we don't know the origin of the 

15 handwriting. It is not a clean copy or very legible copy. 
16 What I thought I would do now is offer the first page and 
7 then subsequently hope to obtain a clean copy and, if 

18 necessary, offer <-- 

19 THE COURT: No, if we are going to put it in, 

20 put it all in. Mr. Grand, do you object to it? 

a MR. GRAND: I want to know a little more about it. 
2 || voxR DIRE EXAMINATION 

3 || BY MR. GRAND: 

a Q Did the tests that are reflected in Defendant's 

25 


28S run daily from May 26th through June 5? 
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AFTERNOON SESSION | 
(2:00 p.m.) 
ALFRED Be: ROMEL, resumed, 
MR. BENBOW: May heii: your Honor? 
THE COURT: Please do. 
BY MR. BENBOW: 

Q You will recall, Mr. Romel, that before the 
luncheon recess you testified with respect to restricter 
valve tests prior to the Route 80 tests which were 
subsequently conducted and I think we identified on the 
record certain exhibits which related to that testing. 

Did the testing at Singer of the unit with the 
restricter valve between May 26, 1965 and mid-June 1965 
include tests at high speeds or with low co-efficient of 
friction surfaces? 

MR. GRAND: I object to this. 

THE COURT: I will permit it. Go ahead. 

MR. GP’. .9%: First of all, the documents that were 
shown to me, your Honor, don't go to mid-June. Secondly, 
the documents that are the test results are the best evidence. 

THE COURT: All right. Let him answer. 

A No, they did not. 

MR. GRAND: That was no to both, not high speeds 


and not low co-efficient of friction surfaces? 
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2 
THE COURT: That's right. That's the way I 
3 : 
understood it. 
4 
Q Is Defendant's Exhibit 285 for Identification 
5 
| still before you, Mr. Romel? 
6 
A Yes. 
7 
Q Was Defendant's Exhibit 285 prepared pursuant to 
8 3 
your directions? 
9 
A Yes. 
10 
MR. BENBOW: I offer it in evidence, your Honor. 
ll 
THE COURT 285? 
12 
MR. BENBOW: The first page, your Honor, is all 
13 
that I am offering, as I stated before lunch. 
14 
THE COURT: All right. 
15 
* VOIR DIRE EXAMINATION 
16 
BY MR. GRAND: 
17 
Q Is there any document presently in existence, Mr. 
18 
Romel, which shows the actual results of the runs conducted 
19 
on the dates described on the first page of 285 as opposed 
20 ‘ 
to the average stopping distances? 
21 
A I don't know. I couldn't answer that. 
22 
THE COURT: You don't know of any, is that it? 
23 
THE WITNESS: I don't know if they are availabi«. 
24 
I don't know where, you know << 
25 


THE COURT: They were available at some time? 
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Q Should that be reflected in the first test 
recorded on June l, 30 miles an hour? 
A No, not necessarily. 


Q At what .speed on a dry surface was the valve set? 


THE COURT: Oh, no. 
Both 30 and 50 miles an hour. 


THE COURT: You mean to say you adjust the valve 


when it is moving? 


THE WITNESS: No. 


THE COURT: All right. What do you mean by that? 
THE WITNESS: The adjustment would be a continuing 
trial and error method where you would adjust, take a run, 
re-adjust, so on. 
THE COURT: Okay. 
Q Any attempt to arrive at that adjustment 
mathemati-ally? 


A Not at that point, no. 


19 
Q In any event, after making that adjustment, the 
20 
run reflected as the first run -- the only two runs, I 
21 
should say, under June l, 1965, were obtained, is that 
22 
correct? 
23 
A That's correct. 
2A 
Q And those runs show a difference of some four 
25 


inches in the stopping distance on and off; is that correct? 
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A Average stopping distances, yes. 
THE COURT: Those were average? 
THE WITNESS: The difference in average. 
MR. BENBOW: The heading so states, your Honor, 
THE COURT: Okay. T haven't seen the document. 
@) And you can't tell what the distance was on any 
single run, correct? 
A Not without the original data sheets, no. 
Q Now, the units that were tested, in addition to 


restricter valves, had transfer valves on them, did they 


not? 
THE COURT: If you remember. 
A Yes, I believe so. 
Q Can you tell me what the diameter of the connecting 


hose was from the Perma-Vac to the manifold when it was 
directly connected as reflected on this exhibit? 
| A I think, if I remember correctly, the inside 

diameter of the hoses was a half inch. 

Q AS opposed to 3/8" used in teeing in? 

co Yes, that's correct. 

MR. G*ND: My objection to this document, your 

Honor, is that it is not the best evidence and there has 
been no indication or representation to the Court that the 


original test results showing distances, stopping distances, 
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(Defendant's Exhibit D-292 was received in 
Evidence. ) 


BY MR. BENBOW: 


Q Just to try to clarify this a bit, Mr. Romel, 
when you testified that prior to the Route 80 testing you 
did not do tests at high speed: or low co-efficient of 

ion surfaces, what were you referring to as low 
co-efficient of friction surfaces? 

A I was referring to a condition of snow or ice. 
The soap test was inadequate in that it kept drying up and 
did not, in my opinion, represent very low co-efficient of 
friction surfaces. 


Q And by high speeds, Mr. Romel, you meant speeds 


of at least 60 miles per hour? 


MR. GRAND: I object to that. 

THE COURT: We have already had it, Mr. Benbow. 
I think I covered it before. 

MR. BENBOW: There seemed to be -- 

THE COURT: I don't have any muddle in my mind 
about it. Go ahead. 

Are we getting now into the Route 80 tests? 

MR. BENBOW: We are coming to them. Could I 
ask one or two other prefertory questions, your Honor? 

THE COURT: Sure. 


A-1003 


SOUTHERN OISTHICT COURT REPORTERS, U.S. COURTHOUSE 
FOLEY SQUARE, NEW YORK, N.Y. CO ?-4880 


Perma 


2 f= 8 ®B 


} jhe Romel - direct 4834 
THE COURT: All right, Mr. Benbow. 
MR. BENBOW: Thank you, your Honor. 
BY MR. BEN BOW: 
Q Did a Mr. Lundin render any assistance to you 
with respect to the Perma project in June of 1965? 
A Yes, he did, 
Q What was Mr. Lundin's position in June of 1965, 
if you recall? 


A He was a res2arch and development engineer at the 


Denville laboratory in New Jersey. 


Q I show you Defendant's 467 for Identification, 

Mr. Romel, and ask vou if you can identify that, please. 

A Yes. This is a proposal from M’. Mamberg, developmen 
manager at the Denville laboratory, the Singer Denville 
laboratory, to Mr. Kloby, dated June 2, 1965, in which -- 

MR. GRAND: I object to any further testimony. 

THE COURT: Skip that part. 


Q Does it relate to Mr. Lundin's services at the 


Elizabeth factory? 

A Yes, it does. 

Q Did you receive -- 
THE COURT: Let me get this straight. 
MR. BENBOW: Sorry, sir. 


THE COURT: Lundin was at the Denville Research 
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& Development Center, right? 


THE WITNESS: Yes. 


THE COURT: Did he actually physically come up to 


Elizabeth? 


THE WITNESS: Yes, he worked at Elizabeth. 
THE COURT: All right. It wasn't clear to me 
before. 
MR. BENBOW: Sorry, sir. 
Q Did you receive a copy of Defendant's Exhibit 467 
for Identification? 
A Yes, I did. 
9 When approximately did you receive such a copy, 
if you recall? 
A This was shortly after the proposal was received. 
This is the very early part of June 1965. 
MR. BENBOW: I offer Defendant's Exhibit 467 
for Identification in Evidence. 
MR. GRAND: Your Honor, I object to it unless it 
comes in -- 


THE COURT: I don't know what it is. 


MR. GRAND: <= unless it comes in with the document 


to which it is in response. 
It is very misleading in this form. I suggest 


you read it. Let's find out what the services were. 
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fact that Elizabeth had the s.urvices of this fantastic 
man for a period of a month, and we will never find out 
what he didn't do. 

THE COURT: Let's find out. Lundin eventually 
came up, right? 

THE WITNESS: Yes, he did. 

THE COURT: Did he work directly with you? 

THE WITNESS: Yes. 

THE COURT: What did he do? 

THE WITNESS: Well, in addition to taking a 
look at the overall problems that we were experiencing with 
the device -- 

MR. GRAND: I object to this. I want very 
specific testimony. 

THE COURT: All right. Hold on. Let's see if 
he can give a summary and then we will get it. 

Go ahead. 

THE WITNESS: ~- he also provided the technical 
input for obtaining the oscillograph recorder, obt :ining 
the instrumentation necessary for recording the various 
variables that were to be recorded. 

THE COURT: What kind of instrumentation are you 
talking abont? | 

THE WITNESS: These are the decelerometers, 
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chermocovnles and the proper galvanometers to use for the 
testing, the pressure -~ 

MR. GRAND: I think he is talking about road 
tests. 

THE COURT: He is talking about the instruments 
that this man got for him. | 

THE WITNESS: <= the pressure gauges which would 
sense the pressure reading, and he tied all this 
information into the oscillograph recorder, calibrated 
the instrument, and helped us in installing it both in 
the vehicle and also on the test stands at Elizabeth. 

Q So basically for this month ha was working on 
test equipment? 

THE WITNESS: He also was getting familiar with 
the design. 

THE COURT: He would have to to get the test 
equipment set up, wouldn't he? 

THE WITNESS: Yes. He worked with me on the 
problem of stopping distances. There were discussions that 
I had with him and subsequent to those he provided me with 
inputs on other means of reducing the stopping distance 
or controlling the free wheeling condition that I mentioned 
earlier. 

THE COURT: When was he there? 
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THE WITNESS: He was there in I think it was | 


June, he was there some Period of time in July and Possibly 


THE Court; 11 right, Mr. Benbow. Go ahead, 
MR. BENBOW: Is the document received, you:- 
Honor? | 
THE COURT: I don't think the document is necessary 
now. The doc nat only states that he came UP to do certain 
tests for a certain price, 
It seems kind of incestuous that one division 
in Singer would charge another division & price for Services, 
but I guess that is the way profit centers are run, 
BY MR, BENBOW: 
Q During June of 1965 did mr. Lundin work full time 
at the Elizabeth factory on the Perma Project, if you recall? 
A Yes, 


MR. GRAND: This is at wnat period of time? 


a 


THE CouRT: June 1965, 

Q Other than rendering assistance with respect tc 
road testing, about which his Honor has questioned you, 
Mr. Romel, what if anything dia Mr. Lundin do in June of 
1965 with respect to the Perma project? 

MR. CRAND: I think we have had .t, 


THE Court: Make it June and July, 
A~1008 
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Do we have any other results of tests from these 
287 tests you want to put in, Mr. Benbow? 
MR. BENBOW: No, your Honor. 
THE COURT’ That's it. 
BY MR. BENBOW: 
Q During the course of the testing at Route 287 was 


a demonstration given to Mr. di Scipio and members of 


his staff? 
A Yes, there was. 
Q Do you recallthe date or the approximate date 


of that demonstration? 


A Arou ~ > ne 25, 1965. 
Q Were you present during that demonstration? 
A Yes, I was. 
Q Who else was present that you recall? 
MR. GRAND: Do we need a third version of this? 


Is he going to bring out something new? 

THE COURT: Is this going to be merely cumulative? 

MR. BENBOW: No, it isn't, your Honor. I think a 
qgestion was raised as to whether the device was actuall: in 
the car when one or more of the prior witnesses testified. 

THE COURT: All right. di Scipio was there? 

THE WITNESS: Yes. 

THE COURT: And who was that first guy? 
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MR. BENBOW: Mr. Person. 


THE “OURT: Person, he was there, too, wasn't he? 

THE WITNESS: Yes, your Honor. 

THE COURT: At the time the demonstration was given, 
do you know if the Perma anti-skid was actually in the car? 

THE WITNESS: Yes. ‘ 

THE COURT: It was? 

THE WITNESS: Yes, it was. 

THE COURT: How do you know? 

THE WITNESS: I saw it installed. 

MR. GRAND: Can we be clear that it had a 
transfer valve on it, too? 

THE COURT: All right, did it have a transfer valve 
on it? 

THE WITNESS: Yes, it did. 

THE COURT: Did it have a restricter valve a‘ *o? 

THE WITNESS: No, it did not. 

MR. GRAND: Was it teed in or direct? 

THE COURT: Do you know? Do you remember? 
It seems like it doesn't make much difference. 

THE WITNESS: Well, tests were run at 287 both 
teed and direct. 

THE COURT: We are talking about the time that 
di Scipio and Person were there? 
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previously testified. 

MR. GRAND: Objection. 

THE COURT: If he testified about the cocking 
problem it's got to be a couple of days ago. 

MR. BENBOW: It is. 

MR. GRAND: Your Honor, the cocking problem I 
thought they solved with a plastic ring designed by Romel. 

THE COURT: that is the best of. my recollection 
about it. 

MR. BENBOW: All right, your Honor. 

THE COURT: I don't see it at this point. 

MR. BENBOW: All right. I will go on. 

MR. GRAND: If he wants to ask it he can ask 
him presumably if cocking problem continued. 

THE COURT: Please. Come on. It's not a 
seminar. 

Q What did you do after you received the Defendant's 
Exhibit 253 for Identification, if you recall, Mr. Romel? 
A Well, I proceeded to do some testing on pressure 

switches at Elizabeth and assigned various people to work 
with me on running some experiments on various changes 
which I thought would improve this condition or eliminate 
this condition. 


Q What elements of the pressure switch, if you 
A-1011 


SOUTHERN OISTHICT COURT REPORTERS, U.S. COURTHOUSE 
FOLEY SGUARE, NEW YORK, N.Y, CO 7.4860 


. 


a ae a 


28 jhr Romel - divect 4886 


recall, were redesigned after March 17, 1965? 


A Well, the experiments consisted of the changing -- 

MR. GRAND: I don't think this is responsive. 

THE COURT: Let's find out. 

A The change in durometer of the O-rings. 

THE COURT: Durometer, that is a word I don't 
know. 

THE WITNESS: (The durometer reading is the 
hardness of the rubber material. It's a measurement 
that you use for measuring rubber. 

THE COURT: It's a reading? 

THE WITNESS: It's a reading, the same thing as 
an inch. 

THE COURT: All right. 

MR. ‘SRAND: I don't understand the answer, the 
experiments about the change in the durometer. That is 
what he said. 

THE COURT: I amwell aware of it. That is why 
I asked him to define the word durometer. 

Go ahead. 

A Tne recesses of the O-ring were changed to take 
up expansion and eliminate what we would call residual 
courses that would be built up in expansion of the O-rings. 


MR. GRAND: Can we get some clarification of this, 
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your Henor? I don't know what a recess in an O-ring is. 


THE COURT: I know what it is. That is what 


What did you do different afterwards?: 


MR. BENBOW: You want to respond to the Court's 


question, Mr. Romel? 


THE WITNESS: Well, some of these chances that I 
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counts. 
A There were other experiments regarding the 
relative tits of the -- 
MR. GRAND: Did he do any of these experiments? 
A -~ of the other parts. 
‘THE COURT: All right. When you talk about the 
recesses of the O-ring -- 
THE WITNESS: The recess of the shaft where 
the O-ring sat. 
THE COURT: Do you understand it now, Mr. Grand? 
MR. GRAND: I do. Can we find out if he did these 
tests? 
THE COURT: You will have your chance. 
My problem is the question started off with -- 
MR. GRAND: What Setten changes did you make. 
THE COURT: ~- what design changes did you make 
| and we got a complete answer about the experiments. I would 
like to know what design changes were made. 
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VOIR DIRE EXAMINATION 
BY MR. GRAND: 

Q The first line that refers to a new molded 
body, when was that body designed? 

A It was designed isi ‘64. 

Q What is it that the "new" refers to? 

A The "new" refers to different sizes. 

Q The size of the pressure switch was changed 
at some point in time? 

A The size or diameter of the body. 

Q I am looking at Plaintiff's Exhibit 2. Can 
you point to the size or diameter that you are referring 
to? 

A The part is missing on this assembly. 

Q Can you describe it for us? 

A It is a plastic -- 

Q Is this the sleeve you weretalking about, 
the guide sleeve? 

A The guide plug, yes. 

Q So the new molded body refers to the guide 
plug? 

A Right, the new referring to the new sizes that 
were being tried. 

Q What size was initially tried, or if yamdon't 
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remember precisely, perhaps you can tell me the difference 


in the two sizes. Maybe that you recall. 


A 


Well, there were several differences. The 


differences in diameter are recorded in the next to tie 


last columns. 


Q 


We are now looking at the first page of 


pefendant's 262, under the column Molded Body Diameter. 


A 


Q 


Correct. 


Can you tell from looking at that document 


what the first diameter size of the plug was when it was 


originally designed in 1964? 


A 


Q 


No, Iannot. 


Do you recall whether thereafter you increased 


or decreased the size of that diameter? 


A 


Q 


It was decreased, I believe. 


Now, do the different numbers referred to in 


the column that we are discussing under the heading 


Molded Body Diameter reflect different pressure switches 


which were being tested or simply different plugs in 


one pressure switch? 


A 


Q 


Different pressure switches. 
How were the various diameter sizes selected? 
They were measured. 


I don't understand that. They were measured. 
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A They were turned an? measured. 

Q You don't mean that they were just randomly 
chosen? 

A No, they weren't randomly chosen. 

Q Was their a conscious choice to select a 


plug at the size point 681 and another at point 685, for 
example? 

A Yes. We covered a range of sizes in order to 
determine how much clearance and what the relative fit 
between the mating parts should be to limit the amount of 
friction. 

Q And do I understand you to be telling us that 
that was done for the first time in April 1965? 

A It was done for -- no, it was done also in '64, 
but not to this degree. I believe in '64 the sizes 
were chosen and established in the initial design. 


Clearance was specified. 


Q In 1964 was one size chosen? 
A Yes. 

Q And was one size tested? 

A Yes. 


Q And am I correct that in 1964 you did not 
run through a range of varying sizes in order to select 


that which performed the best? 
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MR. BENBOW: I think we are going beyond voir 
dire again, your Honor. 

THE COURT: Yes, I think we are getting there. 
Let him answer this question. 

Go ahead. 

A In '64 I believe more than one size was tried, 
yes, but I don't believe we tried the full range of toler- 
ance difforences that you are looking at now. 

Q This is reflected on Defendant's 262? 

A That's correct, yes. 

MR. GRAND: I am going to withdraw my objection to 
the first page, your Honor. 


THE COURT: And I am going to admit the whole 


thing. 
MR. BENBOW: Thank you, your Honor. 
(Defendant's Exhibit D-262 was received in 
evidence.) 


BY MR. BENBOW: 


Q Ifyou recall, Mr. Rom)l, what did you do after 
you reviewed the test results in Defendant's Exhibit 
262? 

A Two cf the switches were sent to the Denville 
Research Laboratory fr vibration and temperature analysis. 


Q I note, Mr. somel, if a copy is still before you, 
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| 

| on the lower right-hand side of the first page of 

3 | Defendant's Exhibit 262 there is writing which says 

4 | "No. 8 and 1l sent to Denville 4/15/65." 

5 | Whose writing is that? 

6 | A That is my writing. 

7 | Q Were pressure switches numbers 8 and ll marked 

4 | or identified in any way before they were sent to Denville, 
' | if you recall? 

10 A Yes, they were. 

i Q And in what fashion? 

a | A The steel body was stamped with a numeral stamp. 
8 Q In March or April 1965, did you request 

! Quality Control to perform tests on the spring in the 

15 pressure switch? 

" A Yes, I did. 

WY Q Did you make that request after reviewing the 

18 | duPont report which I think you will recall is Defendant's 
19 || Exhibit 13 for identification? 
20 | MR. GRAND: I object, your Honor. Whether he -- 
21 | THE COURT: He did it, which is the most important. 
- | You did have quality control check en it? 
» THE WITNESS: Yes, your Honor. 

Q Would you look at Defendant's Exhibit 13 for 

25 
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AFTERNOON SESSION 
(2:15 p.m.) 
ALBERT E. ROMEL, resumed. 


DIRECT EXAMINATION 


' BY MR, BENBOW: (continued) 


Q Mr. Romel, did you or persons working for you 
or persons working pursuant to your instruction work on 
the sensing unit of the Perma device in the period between 
December 21, 1964 and July 22, 1965? 

A Yes. 

Q What was the first thing you did with respect 


to the sensing unit after December 21, 1964, if you recall? 


A Endurance testing related to the contamination 
problem, 
Q Before we get into endurance testing, let me ask 


you if a Mr. George Chaplenko was employed as a Singer 
engineer in 1965? 
A Yes, he was. 
Q Where did Mr. Chaplenko work at Singer in 1965? 
A In the Quality Control Laboratory. 
Q At Elizabeth? - 
A Yes. | 
Q I show you Defendant's Exhibit 591B for 


Identification. Can you identify that document for us, 
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please? 


A Yes. This is a design which was submitted by 


design of a braking action governor. 


| Mr. Chaplenko. It is dated January 14, 1965. It is a 


Q Was it electrically operated, do you know? 


Q Was it submitted to you, Mr. Romel? 
A Yes, it was. 
Q In or about January 1965? 


A Yes, it was. 
A Yes. 


Q Was a prototype or test model of Mr. Charienko's 


governor built? 


A Yes. 
MR. BENBOW: I would like to offer Defendant's 
591B for Identification in Evidence. es 
MR. GRAND: I would like to look at it. 
| THE COURT: Sure. 


(Pause. ) 


MR. GRAND: May I have some voir dire on this, 


| your Honor? 


THE COURT: Sure, go ahead. 


BY MR. GRAND: 


Q I notice there is a date January 14, 1965, on the 
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Q Mr. Romel, was the prototype or test model of 
Mr. Chaplenko's governor that was built, which you testified 
to a moment ago, was it built at Singer in January or 
February of 1965? 

MR. GRAND: Can I just suggest that that question 
be revised to eliminate prototype and test and if a model 
was made, then we are just dealing with a model. 

MR. BENBOW: He has already testified to that. 

THE COURT: He has already testified there was 
One built. 

Go ahead. Was it built at Singer? 

THE WITNESS: Yes, it was. Fe 

THE COURT: Okay. 

Q Who built the prototype or test model of Mr. 
Chaplenko's governor? 

A Mr. Chaplenko did. 

Q Do you know how he accomplished that? 

A Yes. He took a Perma sensing unit -- - 

MR. GRAND: Was he there? I object to this. 

THE COURT: I am going to find out. Go ahead. 


A -- and he modified it, taking out the governor and 
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the governor spring and in the precotype utilized, instead 
of the mercury contuct or bath idea here, for establishing 
continuity of the circuit, used a rotary-type contact 
ring arrangement similar to those that are used on 
electric generators. 

Q Was this prototype tested? 

A Yes, it was. 

Q Who ter ced it? 

A I tested it with several of the engineers that 
workec for me. 

MR. BENBOW: Your Honor, is it appropriate for 
me to re-offer the document at this time or would you like — 
more ? 

THE COURT: Not yet. 

MR. BENBOW: All right, sir. sik 
BY MK. BENBOW: 

Q What were the results of these tests, Mr. Romel, 
if you recall? 

MR. GRAND: I object to that. 

THE COURT: What were the tests, first of all. 

THE WITNESS: Well, the test consisted of 
installing the unit in a car and Maer ee a series of 
simulated panic stops or locked wheel conditions in which 


this electrical sensing unit sensed a locked wheel condition 
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red brake pressure by electrically controlling 


the solenvid which was attached to the rotary valve. 


THE COURT: How long did you test it? 


THE WITNESS: Approximately -- it took about 


three days with techn.cal difficulties and installation 


and so on. 


February, 


BY MR. BEN 


Q 


A 


Q 


MR. GRAND: Do we have a period? 
THE COURT: Yes, I am going to find out. 
When were the tests run? 


THE WITNESS: I think it was. late January or 


early February. 


THE COURT: Mr. Benbow indicated that somehow 


Did you have any conversations with any Perma 


or other Mr. Perrino got involved ii this. 


THE WITNESS: Yes. 

THE COURT: When did that nanan 
MR. BENBOW: Could I? 

THE COURT: Do you want to do it? 
MR. BENSOW: If you don't mind, sir. 
THE COURT: Sure. 


BOW: 


representatives about Nc. Chaplenko's new governor design? 


Yes. 
With whom did you have this conversation? 
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A Mr. Perrino. 

Q When did you have a discussion with Mr. Perrino 
about Mr. Chaplenko's new governor design? 

A Shortly after the test run I called him. 

Q And that you previously identified as late 
January or early February, I believe? 

A. Right. 

Q What did you Say to Mr. Perrino about Mr. 
Chaplenko's design, if you recall? <i 

A I said that Mr. Chaplenko had come up with an 
iecva of electrically sensing wheel lockup and that we had 
tried it on the '64 Chevy; it appeared to Operate ina 
manner similar to the condition he described on low 
co-efficient. He always said that it pumped more rapidly, 
and I said it looked like a good idea to pursue, and he ~~ 
said that he didn't think the idea was worth any merit. 
He said it would take years and years to perfec’ .4e 
device; we already had a proven device, a perfe. °° device; 
we had no reason to start re-inventing a skid unit; that 
he didu't see any point in pursuing it. 

Q Anything else that you recall? 

A Not that I recall now, no. 

Q At this time did you pursue Mr. Chaplenko's 
idea any further after your discussion with Mr. Perrino? 


A-1024 


SOUTHERN DISTHICT COURT REPORTERS, U.S. COURTHOUSE 


. 9 jkr Romel - direct | 4938 
| 


A-1025 


18 


19 


2 2 8B @ 


13 jkr Romel - voir dire ¢ girect 7 4942 
THE COURT: Received. 
(Defendant's Exhibit 234 received in 
Evidence.) 


BY MR. BENBOW: 


Q If you recall, Mr. Romel, were endurance tests 
in fact continued throughout the month of January 1965? 
A Yes, they were. 
Q Were any problems in the sensing unit discovered 
as a result of endurance tests duving January 1965? 
A Well, it was a -- 
MR. GRAND: I am going to object to that question 
in that form, 
THE COURT: Yes. 
MR. GRAND: I remind the Court that the unit 
which was in the car in December had contamination. 
THE COURT: I am aware of that. Rephrase the 
question. 
Q What was your experience with the sensing unit 
in connection with your endurance testing during January of 
1965? 
MR. GRAND: Same objection. 
THE COURT: We are talking about the Perma sensing 
unit as opposed to the Chaplenko sensing unit. 


THE WITNESS: Yes, I understand, your Honor. 
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THE COURT: Okay. Answer the question. 


A Well, we continued to have problems related to 
the contamination. This was the reason for continuing the 
tests. This was work thct had been started earlier, and 
we continued to have this problem. 

MR. GRAND: Are we clear that the problem is 
contamination getting into the unit? 

Q I show you Defendant's 236 for Identification, 
Mr. Romel, and ask you if you can identify that, please. 

A This is a letter from me to Mr. Broeker, dated 
February lst, 1965. It is a progress report on an 
endurance testing of a sensing unit. 

MR. BENBOW: I would like to offer Defendant's 


236 for Identification in Evidence. 
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VOIR DIRE EXAMINATION 
BY MR. GRAND: 

Q The numbers referred to on the left-hand side 
of Defendant's 236, do those numbers refer to the same 
units as those described on 234? 

A Yes, I believe they do. 

Q Take for example Item No. 2, after which it says 
"Fail-replaced with No. 9," and it has an accumulated 
Mileage of 19,556. Is that 19,000 what was accumulated 
on No. 2 before it failed or on No. 9 after it replaced 
it? 

A On No. 2 at the time of failure. 

THE COURT: . If you look down the page, Mr. Grand, 
you will see that 9 has its own mileage. 
MR. GRAND: I see. 

Q I assume that these units continued to be run 
at 80 miles an hour 24 hours a day until the speed was 
reduced to 60 miles an hour? 

A Yes. 

Q Were they also run 7 days a week or were they 
not run on the weekends? 


A We tried to run them on weekends. I am not 


sure whether we accomplished this objective every weekend. - 


Q You think some of the weekends they would be 
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running and some they wouldn't be? 

A Perhaps, yes, especially where there were mal- 
functions. As I mentioned before, if the malfunction 
occurred, for example, on a Friday night, the guard would 
just shut the unit down, it wouldn't operate until Monday 
morning, when we came back. 

Q What would you do to a unit that had mal- 
functioned other than take it off the stand and replace it 
with another unit? 

4 Well, we would examine it, in some cases 
we would send them up to the lab. 

Q But once a unit had malfunctioned and had been 


shut off by a guard would you start it up again, that same 


unit? 

A No. It would be taken out of the test. 

Q The document refers to each of the above units 
becoming highly contaminated. Was that contamination 


observed in December as well as February? 

A Yes. It was a problem which we felt could 
easily be solved. 

Q But it was one that was observed before 
December 21st? 


A Yes, it was. 
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MR. GRAND: I have no problem with this document, 


Judge. 
THE COURT: Mark it te evidence. 
(Defendant's Exhibit D-236 was received in 
evidence.) 


BY MR. BENBOW: 

Q Do you still have 236 before you, Mr. Romel? 

A Yes. 

Q . Would you look again at the paragraph to which 
Mr. Grand directed your attention, I believe. 

I would like you to note the next to the last 
sentence of that last paragraph of Defendant's Exhibit 236, 
where it is stated "It should be noted that various at- 
tempts to restrain the foreign matter have been fruitless." 

Would you describe your attempts, if you recall 
them, prior to February 1, 1965 to prevent the entry of 
foreign matter into the sensing units? 

A Well, there were a number of different methods 
employed, the use of different material, washers and 
gaskets, things of this nature. 

Q Where did the foreign matter discussed in 
Defendant's Exhibit 236 come from, if you know? 

A Well, it was a combination of particles which 


were introduced through the cable and cilings or shavings 
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from the drive cable face and sensing unit coupling. There 
were also particles that were determined by the laboratory 
to be internal components that were just wearing out, 

such as the thrust washer, and some of the other components 
inside the unit which was subjected to contact during 
rotation. 

Q What did you do with respect to the sensing unit 
contamination, if you recall, after you prepared Defendant's 
Exhibit 236? 

A Well, I did actually two things. We continued 
to try to come up with means of reducing the wear through 
lubrication and also tried other ideas as far as modifications 
in the coupling and the drive cable area. 

The other thing that I did was to request from 
Mr. Perrino an investigation under the technical services 
contract to explore possibilities that the Perma people 
might come up with that would solve the isan 

Q Let me show you Defendant's 240 for identifi- 
cation, Mr. Romel, and ask you if you can identify that, 
please, sir. 

A Yes. This is a letter from me to Mr. Perrino 
dated February 2, 1965. It has attachments to it which 
were copies of the endurance testing that was performed. 


The letter requests an investigation of possible design 
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changes for this problem. 


MR. BENBOW: I offer Defendant's 240 for identifi- 


cation in evidence. 
VOIR DIRE EXAMINATION 
BY MR. GRAND: 

Q Looking at the last page of the exnibit, can you 
tel) us who determined that the test speed of 80 miles 
an hour may have been excessive for continucus running? 

A I did. 

Q Was that after discussion with anyone? 

A Possibly, yes. 

Q Possibly Mr. Pefrriono? 

A Possibly. 

MR. GRAND: I have no objection to this. 
THE COURT: Mark it in evidence. “ed 
(Defendant's Exhibit D-240 was received in 
evidence.) 
BY MR. BENBOW: 

Q If you recall, Mr. Romel, did you receive a 
response to your request in Defendant's Exhibit 240 for 
a design change to eliminate the sensing unit problem? 

A No, I don't believe I did. 

Q After February 1, 1965 did you test sensing 
units which incorporated new design changes to eliminate 
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the introduction of foreign matters in the sensing unit? 
A Yes. 
MR. GRAND: Are we going to get the specific 
design changes? 
MR. BENBOW: I hope so. 
MR. GRAND: Okay. 
Q I show you Defendant's Exhibit 242 for identifi- 
cation and ask you ifyou can identify that. 
A It's a letter from me to Mr. Broeker dated 
Pebruary 10, 1965 and is additional endurance testing 
of the sensing unit. 
Q Did you write this document, Mr. Romel? 
A Yes. 
MR. BENBOW: I offer Defendant's 242 for identifi- 
cation in evidence. ag 
THE COURT: You object, Mr. Grand? 
MR. GRAND: I would just like to look at it, your 
Honor. 
VOIR DIRE EXAMINATION 
BY MR. GRAND: 
Q You will note that in note l it refers to 
units 12, 13 and 14 as being conventional sensing units 
taken trom the latest stock. 


There are no accumulated mileages for those 
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units reflected on this document, are there? 

A No. 12 replaced No. 11, No. 13 replaced 3. 

Q My question is are there any mileages recorded on 
this document that were attained with units 12, 13 or 14? 

A No. 

Q Unit No. 1, wnich reflects accumulated mileage 
of over 79,000, is the same unit No. 1 that is referred to 
in Defendant's 236 and I believe it was 234, is that correct? 

A Yes, I believe so. 

Q Was unit No. 1 also a conventional sensing unit 
taken from the latest stock? 

A We have a problem with that. That one was 
attached differently on the test sand. 

Q What do you mean? 

A The unit was directly connected to a gear box 
without the flexible shaft. It says “See Note No. 1.” 

The reason -- 

Q Is that true of unit No. 1 throughout the testing. 

A Yes. 

Q It was always attached directly to a gear box 
and not a flexible cable? 

A That's correct. 

Q Unit No. 3 as of February 10, 1965 has 


accumulated mileage of some 69,000. Was that a conventional 
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sensing unit taken from the latest stock and hooked up to 
a flexible shaft? 

MR. BENBOW: Your Hcnor, we seem again to he 
getting beyond voir dire, sir. 

THE COURT: I wall vermit it. 

A I don't know. I can't answer that. 

Q There is nothing on the documents that indicates 
it was not hooked up with a flexible shaft? 

A No, I wasn't referring to that part of yw <« 
question. The other units were connected with a flexible 
cale. I was referring to whether or not it was a unit 
that had not been modified. 

Q Do not notes 2, 3 and 4 on Defendant's 242 teil 
you recisely which units had been modified and how? 

A Yes, but it doesn't refer to No. 3, which was 
your guestion. 

Q Perhaps we can do it another way. Were any 
of the units described in either Defendant's 234 or 236 
modified units, that is, containing design changes made 
by you or your subordinates in 1965? 

A Yes. I believe all of them had some type of 
modification in them except the first one, which was 
run directly from a gear box. 


The reason for doing that was to determine what 
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influence the flexible calle had on the unit. 

Q Can you tell us what modifications there were on 
these various sensing units that are described in those 
exhibits before we get to this one, that is, 242? 

“MR. BENBOW: Your Honor, again, we seem in the 
area of cross. 

A I can't do that with this document, no, and I 
can’t remember them specifically at this time. 

Q But it is your best recollection that the units 
on Defendant's 234 and 236 contained some design modifi- 
cations? 

A Yes, with the exception of No. l. 

Q Of No. 1? 

A Yes. 

Q Are the design modifications that those units 
contained one or more of the same design modifications 
reflected in notes 2, 3 and 4 on Defendant's 242? 

A No, I don't believe so, because prior to these 
tests we did not -- 

Q By "tiese tests" you mean those on Defendant's 
242? 

A Yes. 

Q Go ahead. 


A We did not insert any of the other restraining 
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materials into the sensing unit coupling insert. 


Q Can you tell u what design changes were incorpor- 


ated -- I don't mean Specifically; by that I don't mean 


try and tell us what specific change was in a specific 


unit -- but can you tell us generally what kinds of 


modifications were made to the sensing units on which 


endurance tests were run as reflected in Defendant's 


234 and 236? 


MR. BENBOW: Your Honor, he has already 
testified to this, in addition to the fact that it seems 
to me that it goes -- 

THE COURT: J haven't heard the testimony. 

MR. BENBOW: When we introduced 234. 

MR. GRAND: Nobody told us about any modifi- 
cations to them, and that is why I was surprised to find _ | 


it on the voir dire of 242. | 


THE COURT: Do you know what the question is? 


THE WITNESS: Yes. 
THE COURT: Go ahead;answer it. 

A In general terms, the prior mod’ ications con- 
sisted of different type of material washers which were in- 
Serted and did not have steel inserts. 

Q Maybe you can explain the difference to me ! 


because { just don't understand the term. Is a washer with 
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a steel insert some sort of a reinforced washer? 
A Yes, because I think by this time we had recognized 
that there was a definite wear problem. 
Q Can you tell me where <-- 
A As opposed to the previous situation, it was 
more of a -~ sort of more as utilizing a gasket to prevent 
entry of particles, in that sense. So the design was 
changed accordingly. 
MR. BENBOW: Your Honor, this line of questioning, 
it seems to me, might be quite appropriate for cross, 
but I don't understand how it keeps coming in on voir 
dire. We are back to otner documents, not the documents 
that are being offered. 
MR. GRAND: These documents -- 
MR. BENBOW: Not the document that is presently be- 
ing offered, sir. 
YHE COURT: All right. 
MR. GRAND: I think two more guestions will 
do it. 
THE COURT: I would think you could even do it 
in less than that, but I will let you ask the two. 
Q Can you tell me where on the device the washers 
that you have just described, that existed on the units 


tested in Nefendant's 234 ane 236, were placed on the sensin 
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unit or on the attachments to the sensing unit? 

A They were placed between the face of the flexible 
drive shaft coupling and the face of the sensing unit 
coupling. 

Q Were there modifications to any of the units 
on Defendant's 242 other than those specifically described 
in the notes? 

A I don't believe so. 

Q I should modify my question to say except to the 
extent that one of those units may have bee: one of the 
units in Defendant's 234 or 236. 

Do you see what I am getting at? 

A Yes. 

Q In other words, if there was an unreinforced _ 
washer on Jet's say unit No. 3, it would have continued on 
unit No. 3 when it was tested as reflected in Defendant's 
242? 

A That's correct. 

MR. GRAND: I have no objection. 

THE COURT: All right. 

Mark it in evidence. 

MR. BENBOW: Would it be appropriate to have 
a short recess, your Honor? 


THE COURT: Sure, take ten. 
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MR. BENBOW: Yes. 

Q I think you misunderstood me, Mr. Romel. I wanted 
to direct your attention to the third page, and thereafter, 
headed, "Fail-Safe Design Deficiencies of the Perma Anti-Skid 

‘ Device", and identify that for us, please. 

A This is a fail-safe analysis which I performed. 
It is dated August 25, 1965. 

Q Mr. Romel, had you performed an analysis of 
fail-safe design deficiencies of the Perma device prior 
to your writing this document on August 25, 1965? 

MR. GRAND: Do you mean other than -=- 

THE COURT: He had to do it before he wrote the 
document. All right? You mean at some time prior to the 
time he composed it? . 

TH. WITNESS: This is actually the second 
analysis which was made. The first one did not include 
the next to the last column which was the effect of design 
changes on the inventories. inbe was a prior analysis. 

THE COURT: When did you do that? 

THE WITNESS: it was early August, I believe, ; 
mid-August. 

THE COURT: Okay. 

MR. GRAND: The first one was mid-August? 


THE COURT: Yes. 
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THE WITNESS: fI don't recall. It was right after 


| vacation, I think. 


| 


| 


| 
| 


| 


Q At whose request was the prior analysis undertaken? 


A Mr. Person. 


Q At whose request did you perform the fail-safe 


analysis which is contained in Plaintiff's Exhibit 94? 


MR. GRAND: I object to that. fr mean, we are 


trying to create two different ones. We have got the same 


One with an added column, It is not a different analysis, 


THE COURT: It doesn't matter. Whose request? 


THE WITNESS: Mr. Person. 


Q Did you receive any instructiors from Mr. Pesson 


after you completed the fail-safe analysis in Plaintiff's 


Exhibit 94? 
A Yes, 
Q What were your instructicns? 
A I was instructed to conduct a two-phase program 


aimed at devedoping solutions to the fail-safe problem. 
The first phase was to be directed within the Perma design 
concepts and within the patents as best as I could, 

The second phase was to start developing ideas 
and projects that would be of a longer range. These were to 
be solutions which would drastically depart from the Perma 


concepts. 
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BY MR. GRAND: 

Q Can you tell me if the redesigned vacuum 
container was designed for inclusion with a unit containing 
a transfer valve or with some other unit? 

A It was without a transfer valve. 

& MR. GRAND: All right. 

THE COURT: All right, Mr. Clerk, mark it in 
evidence, will you. 
(Defendant's Exhibit D-670 received in 
evidence.) 
BY MR. BENBOW: 

Q What was the larger Perma-Vac can designed to do, 
Mr. Romel? 

A It was designed to increase the supportable 
pressure, allow sufficient force developed by the vacuum 
input to obtain the displacement required, and to eliminate 
the need for a vacuum assist or transfer valve. It would 
also provide enough supportable pressure and eliminate 
the problem of vacuum failure resulting in reduced output 
pressure. 

Q Did it have anything to do with the lagging 
problem? 

A Yes. The additional displacement and the higher 


or larger projected area was to allow the unit to operate 
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with lower vacuum delivery from the engine. 

Q was the larger Perma-Vac can designed to address 
itself to a fail-safety problem, and if so, what was that 
problem? 

A Yes. It was addressed to eliminate the problem 
of loss of vacuum and resulting reduction in brake line 


pressure, and also the problem of lagging. 


Q Were larger Perma-Vacs built to these 
specifications? 
A Yes. 


Q Were they tested? 


A Yes. 
Q Were they tested on automebiles? 
A Yes. 


MR. GRAND: Can we get a number other than “they”? 


Q What were the results of the tests on the larger 

Perma-Vac cans? 

THE COURT: Do you have a document? 

MR. BENBOW: Not at this time, your Honor, I 
don't think. 

THE COURT: All right. 

A The results of the tests indicated that the unit 
was too sluggish or the pulse rate was affected. The 
problem that this relates to is the basic configuration of 
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off on a Delrin seat or bushing. 

He also said he had a third modification which 
was what he termed a fail-safe and fail-safe, which he 
said you really don't need, but it could be applied to 
shut off the system, again from a pre-determined time of 


sensing vacuum into the rear chamber would activate the 


sclenoid. 


THE COURT: What did you Say to him, if you recal)? 


THE WITNESS: Well, I asked questions as we 
went along and made a sketch of what he was talking about, 
the best I could, from what he told me. 

He also invited me to come up to Attleboro to 
see some parts that he said he was altering and making 
up there, and I told him to get in touch with Mr. Person 
and also that I would like to see some schematic drawings 
on it. That's about all I recall of that conversation, 

THE COURT: Before we leave that, Mr. Reporter, 
would you be good enough to read back the description of 
the change in the piston? 

(Record read.) 

THE COURT: Now, I asked to have that portion 
read back to you -- and I want you to think about it again 
to make sure that is what be said to you -- not the 


exact words, but to the best of your recollection. 


A-1044 
SOUTHERN DISTRICT COURT REPORTERS, U.S. COURTHOUSE 
FOLEY SQUARE, NEW YORK, W.¥, CO 7.4580 


Romel - direct §207 


1 | 4 jhsr 


- MR. BENBOW: Your Honor, he did say he worked 


on it and he identified others who worked on it. 


THE COURT: I understand that, but the 


m is he has already testified that he had certain 


proble 


designs which were theoretica’ ly possible. I don't 


krow what this is going to add to it, unless perhaps 


you are going to end up with two different answers to 


basically the same question. 


MR. BENBOW: I think this should clarify it, 


your Honor. 


THE COURT: Go ahead, answer it, if you know. 


THE WITNESS: No, I don't -- 


Q Were you able to design a workable hydraulic 


bypass feature? 


A No. 


MR. GRAND: Do we even have him trying to do 


that? 
MR. BENBOW: Yes, we have him trying to do it. 


MR. GRAND: They never put it into hardware. 


Q Would you explain the basis for your ho answer, 


Mr. Romel? 


A I said no. 


Q I know. Would you tell us the basis for that 


answer. 
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A Well, the difficulty was in the cycling -- 
in timing the device with the cycle of the unit. For 
example, the length of time on most runs from time of 
brake release to re-applied brake condition was in 
excess of .13 seconds, which meant if you switched 
the valve in sooner than that you would prevent the 
unit from operating at all and if you exceeded it, the 
length of time became exhorbitant on high speeds in 
terms of loss of stopping distances. So it really wasn't 
a practical solution to this problem at all. 
Q Did you have any discussions with Mr. Perrino 
concerning hydraulic bypass valves? 
Ay Yes, I told him about what we were doing. 
THE COURT: When was this? 
THE WITNESS: Probably in December '65. 
Q What did you say to Mr. Perrino on the subject 
of hydraulic bypass valves? 
A Well, I said that we had been trying to come 
up with a device that would bypass the unit but were 
having trouble with the timing of the device. 
THE COURT: This is in December, right? 
THE WITNESS: Yes. It could have been January. 
I am really not sure. It's around that period of time. 


THE COURT: All right. 
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Q dubsequent to your trip to Ke lsey-Haycs on ‘ 
November 30, 1965, did you make another trip to 
Kelsey-Hayes? 

A Yes. 


Q When did you make this trip? 


A This was in February 1966, I think. i 

Q Who, if anyone, from the Singer Company went 
with you? 

A Mr. Person. 


Q And what did you do at Kelscy-Hayes in February 


1966? 
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A I met with Mr. Every and reviewed with him 
the test results on the tests that they had conducted 
on the Perma anti-skid device. 
THE COURT: By the way, just to prove there 
are times I do reverse myself, mark 534 in evidence. 
MR. BENBOW: Thank you, your Honor. 
THE COURT: Read it again before you thank me. 


MR. BENBOW: I have read it many times, your 


Honor. 
(Defendant's Exhibit D-534 received in 
evidence.) 
Q Was Mr. Every the project engineer? 
A Yes. 


Q I show you Defendant's 335 for identification 
and ask you to identify it, please. 

A This is a memorandum from Mr. Person to Messrs. 
Boriss, Broeker and Elman, dated February 15, 1966, 
concerning the visit to Kelsey-Hayes. 

Q With a copy to you, Mr. Romel, on the right? 

A Yes. 

Q Go ahead, sir. 

A That was the first page. The second page is 
a memorandum from Mr. Every to Mr. Meyer, dated February 


3rd, 1966, and is his evaluation of the Perma anti-skid 
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device. 
The following pages are his report. The last 
or the fourth page is the schematic diagram which Mr. 
Every drew of the Perma installation. 
The fifth and remaining pages are a transcription 
of Mr. Every's memorandum to Mr. Meyer 
THE COURT: I'm sorry, I don't understand that. 
What do you mean by that? 
MR. GRAND: It's illegible, your Honor, so 
it's been retyped. 
MR. BENBOW: I believe that constitutes a 
transcription of che second and third pages not, of 
course, including the schematic diagram, your Honor, 
which is the fourth page. 
THE COURT: Let me see it. 
I assume you are going to offer it at this point, 
right. 
MR. BENBOW: Not aothe ee this point, your Honor. 
THE COURT: Okay. 
Q Did you receive a copy of Defendant's Exhibit 
335 for identification? 
A Yes. 
Q I assume that the copy you received did not 


include the transcription in the last paces? 
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A That's correct. 
MR. BENBOW: I offer it in evidence, your Honor. 
MR. GRAND: Objection. It was offered and 
rejected on April 18th. 
MR. BENBOW: Your Honor, ever so briefly, I 
think it should be admissible, among other reasons, as 
a business record of a non-party. 
THE COURT: If that is the oucuniie for its 
admission -- 
MR. BENBOW: One ground, your Honor. 
THE COURT: One ground? All right. I will 
sustain the objection, | 
Q Mr. Romel, did there come a time in 1966 when 


the Ford Motor Company made a technical evaluation of. 


the Perma device? 

A Yes. 

Q In connection with Ford's evaluation of the 
device, did you receive any instructions from anyone? 

A Yes. 

Q When iid you receive such instructions, 
approximately, Mr. Remel, cr to the best of your 
recollection? 

A I think. it was late February ‘66 or early March. 


Q From whom did you receive such instructions? 
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A I don't remember. It was either Mr. Person 


or Mr. Kloby. I don‘t really recall which one right now. 


Q Do you recall receiving telephone instructions 
from Mr. Person? 
MR. GRAND: I object. He has just said he 
didn't. 
MR. BENBOW: I am trying to refresh his 
recollection, your Honor. 
THE COURT: I will permit it. Go ahead. 
A I remember having discussions with him regarding 
a trip and evaluation to the Ford Motor Company which 
was set up through Mr. Person, yes. 
THE COURT: When was this? This was late 
February, early March? 


THE WITNESS: Yes. 


Q Do you recall anything else that Mr. Person 
instructed you to do? | 
MR. GRAND: I object to the form. 
THE COURT: No, I will permit it. 
MR. BENBOW: In this regard obviously. 
A Well, he instructed me to obtain the anti-skid 
components and the necessary variable kit for adaptation 
to a Ford product and to make a trip to F <4 for the 


purpose of having them evaluate the devic:, . 1d instructing 
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me to answer any questions that the Ford engineers migh: 


-have or assist them in any way that I could. 


THE COUR: How many devices did you bring out? 


THE WITNESS: I don't remember whether it 
was more than one. : 

THE COURT: You don't remember whether it was 
more than one. Did you bring ary plans and. specs? 


THE WITNESS: No, just the units. 


THE COURT: All right. 
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Q Would you respond to my question, Mr. Romel, 
if you recall it. It is would yo. describe the type 


of testing which you witnessed at the Ford Motor Company 


On March 7,. 1966. 


A The test consisted of low speed stability tests 
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and stopping distance tests on painted soap strips. 


. There were also stopping distance tests at I believe 


40 miles an hour on dry pavement and also on wet 
pavement. The wet pavement tests, as I .ecall, were 
discontinued because of a malfunction in the oscillograph 
recording equipment. 

Q Do you recall -=- 

A The testing was co:uducted with the driver in 
a hands-off condition, in ot:.er words, hands off the 
wheels, no driver correction was introduced during the 
testing. 

MR. GRAND: Your Honor, I object to that 
unless it is established that he was in the car with 
him and could dhnenie that. 

THE COURT: I will permit it. Go ahead. 
Anything else you remember about the test? 

Q Did you request that several runs under each 
condition be tried without the restrictor valve, Mr. 
Romel? 

A Yes. 

Q would you describe what happened during the 
tests which you witnessed at the Ford Motor Company on 
March 7, 1966? 


A On the painted soap strips the vchicle veered 
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off of the strips. 

MR. GRAND: Can we get some clarification 
as to whether this is with or without the restrictor 
valve? 

THE COURT: We will get to it. Just relax. 

A The dry pavement and the wet tests indicated 
that -- 

MR. GRAND: I object. 
THE COURT: What did you see? 

A Well, both with and without the unit the 
vehicle came to rest in approximately the same angle or 
yaw, 

THE COURT: Are these tests both with and without 
the restrictor valve? 

THE WITNESS: No. 

MR. BENBOW: You mean the dry asphalt test, 
your Honor? 

THE WITNESS: No. During this visit I believe 
all of the tests were conducted with the restrictor valve. 

When the tests were continued due to che 
malfunction of the oscillograph, during my discussions 


we agreed that there would be further testing done with 


and without. 


THE COURT: All right. 
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THE WITNESS: There was also testing done 


_On rear wheels only on this test. 


Q On or about March 15, 1966 did you transmit 
Defendant's Exhibit 336 for identification to Mr. Person? 

A Yes. 

Q Was this written as the supervisory engineer 
of the Central Engineering Staff of the Consumer 


Products Division? 


A Yes. 

Q Was it written in your capacity as an engincer? 
A Yes, it was. 

Q Was it written in the course of your regular 


duties in preparing a trip report on a trip of this kind? 
A Yes. : 
MR. BENBOW: Like the previous document that 
I offered, your Honor, this hentia it seems to me, 
is a document prepared in the Ordinary course of Mr. 
Romel's duties as an engineer with the Singer Company 
and is an ordinary business record of the Singer 
Company, .nd I would like to offer it. 
MR. GRAND: Your Honor, in view of the fact 
that the testimony came in‘ to complete it, I am going 


to withdraw my objection to the document. 


THE COURT: You want it in? 
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MR. GRAND: Absolutely. 

MR. BENBOW: That goes for the prior document, 
too, I assume. 

THE COURT: No, I don't believe it does, 

MR. BENBOW: The prior document, of course, is 
335. 

I misspoke. The prior document was 559 for 
identification. | 

(Defendant's Exhibit D-336 was received 

in evidence.) 
BY MR. BENBOW: 

Q Mr. Romel, let me show you Defendant's 337 for 
identification and ask you to identify that, if you 
would, please. 

A This is the Ford Motor Company test report of 
the Perma anti-skid ince It was signed by Mr. 
Hallahan to Mr. A. E. Samson, d' td March 23, 1966. 

Q Subsequent to your trip to the Ford Motor 

’ 
Company, did you receive a copy of this report from Ford 
regarding their evaluation of the device? 

A Ycs. 

Q From did you receive a copy, if you recall? 
Was it someone in the Singer organization, Mr. Romel? 

A Yes. I believe it was Mr. Person. 
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MR. BENBOW: I offer Defendant's Exhibit 337 
for identification in evidence, 
MR. GRAND: Objection. 
THE COURT: Sustained. 


MR. BENBOW: Your Honor, do you wish to take 


a morning recess? I think I am going to a new subject 


at this point. 
THE COURT: All right, fine. Take ten. 


(Recess.) 
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MR. BENBOW: Prior to the recess, your Honor, 
you apparently excluded one or more of my offered 
exhibits on the grounds that they might have been in 
contemplation of litigation. 

I would like to return to Defendant's Exhibit 
335, which clearly was not prepared in contemplation of 
litigation, that part of it which was prepared by the 
Kelsey-Hayes Company on Kelsey-Hayes letterhead. They 
are not a party to this litigation and never any 
contemplation that they \ uld be, and it seems to me 
the document on its face is a document which was 
prepared in the ordinary course of their business and 
ought to be accepted into this record at this time. 

I think it would be burdensome and unnecessary 
to require the Kelsey-Hayes witness to come here -- 
since we are trying to expedite this trial -- solely 
for the purpose of identifying this document as a 
document kept in the ordinary course of business by 
Kelsey-Hayes. Therefore, I would like to vigorously 
argue that we ought to receive this document in evidence 
at this time so that the complete picture of what was 
done ar whet Singer received at that time is in the 
record, your Honor.. 


MR, GRAND: Do you want to hear a response? 
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THE COURT: Sure, go ahead, let's hear you. 

MR. GRAND: There are numerous objections 
to this document, only one of which was that it was 
prepared in contemplation of litigation. 

It+is, of course, replete with hearsay, 
represents tests conducted by a third party, and if it 
comes in on some interesting business records theory, 
which has it: hid substantiated, it would still not 


satisfy the hearsay objections, it would not provide us 


with a witness to cross-examine. . 
‘ Moreover, because of the facts in the record | 
which preceded the submission of any unit to Kelsey-Hayes 


for testing, the whole subject is completely irrelevant 
to the issues in this litigation. 

MR. BENBOW: Your Honor, Mr. Grand's objection, 
clearly grounded largely, apparently, on hearsay, ignores 
the fact that I am offering in part as a business record, 
a recognized exception to the hearsay rulc. 

MR. GRAND: No. mops 


THE COURT: Well, my ruling remains the same. 
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your !lonor. 

9) Do you know, sir, the source of the answers 
that appeared on the documents that were present when 


you met with Winthrop, Stimson? 


MR, BONBON: Objection. 
THE COUPT: Objection. 
TIImn COURT: I will sustain that objection. 


It is too close. 


MR. GRAND: I have no concern with the 
Substance of the conversation. 
THR COURT: I understand that. 
HR. GRAND: All right. 
Tir COURT: I have a problem. Yov are 
trying to prove two things in this entire exercise. I 
know what you are trying to prove. I suqcest vou qo on 
to something else. 
n Mr. Pomel, you have testified ahout craduatina 
from the Newark College of Engineering? 
A Yes. 
9 That was, if I recall, some time in June of 1964 
that vou qraduated? 
A Yes, that's correct. 
(9) Prior to qraduating you applied, did you 
not, for licensing by the New Jersey Board of Professional 
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enaineers? 
A Yes. 
@) That licensing procedure involves a two-part 


examination, among othe: things, does it not? 


A Yes. I think it is three. 
oO Can you tell me what the three parts arc? 
A The first two are written exams, as far as I 


could remember, and the third I believe is an oral examina- 
tion in front of a review board or something of that na- 
ture. 
0 Do the first two portions test hasic enaincerin 
or knowledge or hasic engineering sciences? 
MR, BENBOW: Objection. 
THM COURT: I will sustain it. 1 don't know 


what that has to do with it. 


(@) Did _.u take such an exam? 

A Yes. 

Q When did you take it? 

A Probably July. It was right after the 


closing of the school for the summer. 


9) You did not pass that exam, did you? 
A No, I did not. 
0 Nid you ever apply to take the exam again? 
A Ho. 
A-1062 


SOUTHERN DISTRICT COURT REPORTERS, U.S. COURTHOUSE 
FOLEY SQUARE, NEW YORK, N.Y. CO 7.4880 


> 


ae ee 


jha4 Romel-cross 5312 


a) You were cliqilble to do so, were you not? 
A Yes. 
0 I want to review to some extent your job exneri 


ence at the Singer Company. 
Your first job with the Sinaer Company was as 
a parts inspector? 
A Yes, that's correct. 
(a) Were you cxamining or inspecting parts as 


they came off an asscmhly line? 


A Off production machinery. 

fe) And thereafter you hecame an apprentice 
patternmaker? 

A Yes. 

(@) Nid you ever complete vour apprenticeship in 
patternmaking? 

A All but the last three drawineas. I started 


going to Newark Coliege of Engineering. 
ca) During the period 1956 te 1959 vou testified 
at page 4994 that initially you did the detail work on 


parts drawings for machine desians and you soon hecame a 


machine designer yourself. Do you recall that in, 
substance? 
A Yes. 
9) Were you throughout that period a draftsman? 
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other place during the vears '43 to '66? 


MR. BENBOW: Objection. 

THE COURT: I don't see the relevance, 

MR. GRAND: I thought there was some testi- 
mony about that. That is the only reason I wanted to mak 
it cacar, 

'a) That doesn't seem to yon to be a fact. | 
A Well, Denville was created from the product 
| 


development qroup that was at Flizaheth, but I don't 


remember when this happened. They moved out to Denville. 
fe) De you have any recollection of when that 
happened? 
A No. It is quite a while hack. 
9) Some time prior to any involvement by Singer 


with the Perma project? 
A Yes, I think it was before. 


fa) So we are clear, you were never assiqned to 


work in that facility, is that correct? 


A At Denville. 

12) Yes. 

A No. 

9 Prior to the Perma project [ gather you also 


had never heen employed hy an automotive company. 
A io. 
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fa) Nor had you been cmploved by a company en- 
gaged in the manufacture of brakes or hrake devices? 

A No. 

fe) Am I also correct that prior to involvement with 
Perma you had not worked on brakina systems? 


Pa That's correct. 


a) Prior to your experience with the Perma pro- 
ject had you had any experience with making or attempting 
to make devices fail-safe? 

A Well, I worked on safety devices for pro- 
duction equipment. 


fa) You don't equate the two terms, do you, fail- 


safety and safety? 

A I think safecy in mv opinion can be cquated to 
fail-safe, ves. 

fe) What were some of the safety devices you worked 
on at Singer prior to your involvement with Perma? 


A These qerevally took the form of devices for 
*otcing off ecuipment shen an cperator's hands were in the 
work area. 

TIE COURT: Are you talking about photo- 
electric cells, something like that? 


THE WITURSS: Sometimes, yes. 


fa) My auestion is, did you ever prior to in- 
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9 In September, 1964 you became the manager of 
contract engineering, didn't you, for Singer? 

A Yes, that's correct. 

Q And as such you were in charge of some 10 to 
15 projects, only one of which was the Perma project? 

A That's correct. 

re) and am I correct that prior to December, 1964 
only a limited amount of your time was spent on the 
Perma project? 

A No, that’s not correct. 

fa) What percentage of your time hetween June and 
Necemher, 1964 was devoted to Perma? 


A I would say most of my time. 


fa) The other 10 to 15 projects required only a little 


hit of your time, is that what you are saying? 
A Yes, that's what I am saying. 
MR. BENBOW: Off the record, your llonor. 
Could I possibly -=- 
TIE COURT: You want to go off the record? 
Sure. 
MR. BRNBOW: Just for one question to you. 


(Discussion off the record.) 


fa) No you recall, sir, testifying that Iir. Perrino 


told you that the Perma anti-skid device was under evalua- 
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I assume Mr. Kloby is going to appear at some point. 
MR. GRAND: I assume that is some kind of a 
promise, if the only objection is timing. 
9) At some point in the Spring of 1964 you reviewed 
blueprint specifications, did you not? 
A Yes. 
Q And you concluded that those specifications 
were generally unclear? 
A There were some cases where there were no 
specifications at all. 
Q Ana where there were specifications, am I 
correct that you concluded that some of clei naib unclear? 
MR. BENBOW: May I have a page number on this? 
THE COURT: Do you have & page number on it? 
MR. GRAND: I wasn't asking him what he 
testified about, but he might try 1548. 
MR. BENBOW: It seems to me he was. 
A There were cases that needed clarification, yes. 
Q Is it true that generally the specifications 
were very unclear? 
Let me ask you, Mr. Ron Page 1548: 
“Answer: Generally the specifications were very unclear." 
And then it goes on. 


There is no question about that, is there? 
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THE COURT: There is no question about what? 

MR. GRAND: That is what he concluded when he 
reviewed the blueprint specifications in the Spring of 1964. 

THE COURT: Is that what you concluded? 

THE WITNESS: Well, I don't think, you know, 
it wasn't the total review of all of the drawings at one 
specific time where you reach some sort of conclusion. 

You had a problem with the drawing; you got a hold of 
Mainelli or somebody and got an answer or tried to get 
an answer on what the question was at that particular time. 
Q You did not review the drawings at one time? 
A I don't think it really happened that way. 
Q Page 1547, sir, do you recall testifying as 
follows: 

"9. Subsequent to this conversation, what, 
if anything, did you commence to do with regard to the 
Perma project? 

TA Well, I was supervising several engineers 
who were assigned to develop the operation sheets, install 
the equipment and start the initial phase of manufacturing 
and assembling. I also reviewed the blueprint 
specifications and in this regard there was quite a bit 
of confusion in that regard.” 


A Yes. 
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MR. BENBOW: I think the statement read, 


I think Me. 


THE COURT: "Or." All right. 


Grand read 


You did review the blueprint specifications? 


Yes. 


Were there several drawings that specified the 


components? 
A Yes. 
Q 


For example, there were four different filters 


specified, were there not? 


A 


Q 


Yes, that's correct. 


: 
t 


And generally, you concluded that these 


specifications were fairly unclear, did you not? 


A 


In general there were a lot of unanswered 


questions that nerded clarification. 


Q 


So you invited Mr. Mainelli to come down, to 


help clarify this matter? 


A 


? 


Yes, I believe so. 


And did you also send Mr. Wagner of Singer to 


Perma to develop specifications, obtain additional 


information with respect to specifications? 


A 


To obtain additional information. 
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Q You needed information to do testing of 
components of the Perma device? 

A Yes. 

Q Was the information that Wagner got complete? 

A Well, in that regard I could say that the 
information na received was changed several times. I 
can't recall right now -- the valu«s changed on the 
test specs. 

Q Ici was also incomplete as well as changed from 
time to time, wasn't it? 

A Yes, there was informaticn tuat he uid not get, 
that we eventually got nailed down and put ie a 
specification. 

Q So that finally you got specifications which 
were not clear and you sent Mr. Wagner up to Perma to 
get additional information and that which he came back 
with was incompletc, is that correct? 

MR. BENBOW: Objection. 

THE COUR:. I think he has testified already, 
Mr. Grand. 

THE WITNESS: Could we take a bre. *? 

THE COURT: Yes. We will take ten minutes. 


(Recess.) 


A-1070 


SOUTHERN OISTRICT COURT REPORTERS, U.S. COURTHOUSE 
FOLEY SQUARE, NEW YORK, N.Y. CO 7- 4980 


“ | Y oe < 


Ss 2 8 8 


jhal Ronel-cross 5338 
BY HR. GRAND: 
a) Ir. order to test the components it was necessary, 
was it not, to obtain testing specifications from Perma? 
A Yes. 
fa) And am I correct that you sent Nr. Waqner up 
to Perma for that purpose? 
A Yes. 
fa) And the test specifications that he came hack 


to Singer with were incomplete in some respects, were they 


not? 

A Yes. Some of the values had not heen 
established. 

Q Ilad not been established hy whom? 

A Perma. 

9) That is, values necessary to test certain of 


the components? 
A Yes. 
@) Specifically, that's true, is it not, about the 
sensing unit? 
MR, BLMNBOW: Not very specific, your Ionor. 
TIE COURT: You are talking ahout June, 


is that correct? 


MR. GPANDs Yes, vour lonor. 
TIF, COURT: Okay. Go ahead and answer it. 
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9 | sure now whether it was a discrepancy or -- 

4 Q A discrepancy between what and what? 

4 A I don't remember. 

2 Q When you say discrepancy, do you mean perhaps 

6 a difference between two drawings that were submitted to 
7 you? 

4 A Could have been. I don't really recall right 
9 now. 

10 Q That would not be an instance where you were 

ul not supplied with a drawing, then, would it? 

12 | A I really don't recall. 

13 Q Now, do I understand your iestimony from direct 
14 to be that during the period from sometime prior to the 

15 June contract to about December 1964, Mr. Perrino visited 
16 | Elizabethport on the average of two or three times a week? 
17 A He was there quite frequently, yes. 

18 Q And did you see him there on those occasions? 

19 A Son ttimes. 

20 Q Did you talk to him on those occasions? 

21 A Yes. 

22 Q D°a you talk with him about the device on those 
2B occasions? 

%”“ A Yes. 

25 Q You had been present, had you not, at a mecting in 
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April when Mr. Perrino discussed the operation of the 
device and explained it to you? 

A Yes. 

Q And at that meeting the components of the 
device were spread out all over the table, were they not? 

A Yes. 

Q And the function of each was explained part by 
part? Is that true? 

A I'm not too sure about that. 

Q Let me read you something and see if it refreshes 
your recollection. This appears to be a question by Mr. 
Benbow at Page 4129: 

"Mr. Perrino has testified about the meeting 
where all the parts were spread out on the table and he 
went through each one of them with the Singer personnel. 

I gathered that this also occurred at the meeting about 
which you have testified. 

"A. That's the meeting, right." 

Does that refresh your recollection as to whether 
each of the parts was gone through piece by piece and 
explained at that meeting? 

A I don't recall if it was done in that manner. 

I recall the meeting. I recall the parts, and I recall 
the discussions that I had with Frank Perrino. I don't 
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- recall how detailed the part by part -- 
3 Q You recall that that is the meeting that you 
4 enieheiad-win attende. for about an hour? 
5 A Yes. | 
6 Q And it was your understanding that the meeting 
7 lasted all day? 
: A Yes, I think they were there all day. 
s Q Now, at the part of the meeting ‘ime were present 
10 at, did you as: Mr. Perrino any questions about the device 
11 as he explained it? 
2 A I am sure I must nave, but I don't recall exactly. 
13 Q Thereafter, on the occasion of Mr. Perrino's 
4 trips to Elizabethport, when you would see him, did you 
15 ask him questions about the functioning of various parts 
16 and components of the device? 
W MR. BENBOW: Objsection. No time specified. 
18 THE COURT: I understand. Hopefully we will 
19 get into it the back way. 
2 Did you? 
21 THE WITNESS: Yes. 
2 THE COURT: All right. When did it happen? 
3 MR. GRAND: I douw't really need to do it that 
aA way, Judge, because I am not looking for specifics. 
25 


THE COURT: Okay. 
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re) Without an answer by Mr. Perrino or an identi- 
fication by Mr. Perrino of the critical areas of the 
device you were unable to construct such a test stand, 


is that correct? 


MR, BENBOW: Objection. 
A Well, that's not -- 
THE COURT: It doesn't much matter. The 


fact is he did not build a test stand. 
Isn't that true? 
THE WITNESS: Yes, that's true. 

.@) Am I correct that as of September, 1964 the 
confidence level with respect to the unit had not necn 
determined to be satisfactory? 

A What do you mean by that? 

9) Let me do it another way. 

You say in Plaintiff's 39, in the last sentence: 

"you strongly recommend that the legqai aspects 
of responsibility be thoroughly investigated so that we may 
ne fully covered for units sold before the confidence 
level .* determined to be satisfactory." 

What did you mean hy the confidence level? 

A Well, I still must refer back to the situa- 
tion which caused me to write this memorandum, and that's 


basically the detecting of cam gear hangup, which there was 
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no specification for. 


fa) And that led you to he concerned that there miqh 
be other malfun::ions == 
MR. BENBOW: Ne hasn't finished his answer. 
THM COURT: tet him finish. 


Were you aware that there could be other malfunc 


tions. 
TUF WITNESS: No,I wasn't aware that there 
could be. I suspected theremight he. 
TIIn COURL: All right. 
9) Based on what you had learned about the cam 


gear and what you suspected about other parts of the 
device you were not confident in the marketability of the 


unit as it existed in September, ‘64, were you? 


MR. BOCNBOW: Objection. 
T1115 COURT: Ho, I will permit it. Go 
ahcad. ° 
A I don’tthink I was concerned about the 
marketabilitv. I was concerned about insuring that ade- 


quate testimony was provided -- 


i9) For what purpose? 

A -- nefore the product left the factory. 

.@] Adequete testing to determine what? 

A To insure that the product left the factory in 
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a) So that as of September 17th you understood 

that Mr. Perrino was involved in designing componcnts 
ef the unit that violated several basic engineering 
principles? 

MR. BENBOW: Objection. 

THE COURT: Ile had to be aware of it. That 
is obvious. 

I gather that everybody now has their lunch. 
See you hack here @#% quarter past l. 


(Lunche recess.) 
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Q I want to talk about the tests or your 


experience in the car equipped with the device prior 
to the December contract. 

You may recall that at Page 4236, in response 
to a question by the Court, asking when those tests or 
that test was performed, dnd the Court asking you: 
"After December 21st"? And you, the witness, said, 
"No, it was just before, I think." 

Can you te’.l me, sir, how you fixed the date? 

MR. BENBOW: What was the page, Mr. Grand? 

MR. GRAND: 4236. 

A The time period is related to the Perma-Vac 
pressure output and the experiences we were having in 
obtaining sufficient quantities of units to pass this 
test. 

Q And can you fix a precise time for that? 

A Yes, it was in December sometime, early December 
or possibly late November. I don't know which. 

Q I may be under a misimpression. When you said 
to the Court, "No, it was just before Decemver 21," did 
you mean just within a couple of days before or anytime 
within a month or two before? 

MR. BENBOW: Incorrect quote, your Honor. 


THE CC ...T: I think, Mr. Grand, he has indicated 
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that it was in November or early December. 


3 MR. GRAND: That is not vhat he indicated on 

4 direct. 

3 THE COURT: I wedavetend. | 

6 Q What I want to know is when these tests occurred. 

7 A z can't nail it down specifically to a date, 

8 but it was around tiat period of time. 

$ Q Around which period? 

10 A Late November or early December, somewhere 

u around there. 

2 Q It was in late November, wasn't it? | 

13 A Could have been. 

14 | Q Do you cousider late NOvember 1964 to be just 

1s before December 21? 

16 MR. BENBOW: Objection. 

"7 THE COURT: Oh, you can answer it. Go ahead. | 
A Well, I was thinking, you know, prior to. 

19 Q You understand that Decembe: 21 is a significant 


date in this case, do you not? 


21 A Yes, I know that. 
MR. BENBOW: Objection. 
THE COURT: All right. 


Q Have a look at Defendant's -- this wes at one 


S Ss: 3S 


time a Plaintiff's proposed Exhibit 227 not numbercd for 


SOUTHERN Art hOY Count REPORTERS, U.S. COURTHOUSE 
FOLEY SQUARE, NEW YORK, N.Y. co 7.4800 


im 


ses B 


5 jksr Romel - cross 5381 

this trial. It should be numbered 147, Plaintiff's 147. 
MR .GRAND: Before you go on, I would Like ‘to 

have it marked Plaintift's Exhibit for identification 


in this trial, 147. 
(Pluintiff's Exhibit 147 marked for 
identification.) 

Q Does the exhibit now marked Plaintiff's 147 
which is entitled, The Singer Company Experimental and 
Test Data Sheet contain the results of the tests at which 
you were present of a vehicle equipped with the device 
sometime prior to December 21, 1964? 


A Yes, this is the hydraulic pressure test. 
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2 Q Does this document reflect the tests that you 
3 have testified that you were present at and participated 
4 in, at least to the extent of being present in “he 
5 automobile when the pressure tests were conducted? 
6 A Yes, I believe this is. 
7 Q Can you tell me who pr2pared that? 
8 A Walter Kalinowski. 
9 Q Did he participate in those tests as well? 
10 A Yes. 
ll Q Was he the driver? 
12 A No, I don't believe he was. 
13 Q Who was the driver? 
14 A I think Sharp was there and myself. | 
15 MR. GRAND: [I will offer Plaintiff's 147. | 
16 MR. BENBOW: Can we look at’ it? 
17 THE COURT: Sure. Do you ~bject to it, Mr. 
18 Benbow? 
19 MR. BENBOW: No. 
20 THE COURT: Mark it. 
21 (Plaintiff's Exhibit 147 was received in 
22 evidence.) 
23 Q Does the date in the upper left-hand corner 
a of that document, which ia 11-30-64, refresh your 
3 recollection as to the date on which the tests were 
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conducted? 


MR. BENBOW: Objection, your Honor. It suggests 
that there was only one date on which such tests were 
conducted. | 

THE COURT: Were tests conducted on November 
30, 1964? 

THE WITNESS: Yes, I would say so. 

Q Were there pressure tests utilizing a vehicle 
conducted on other days than November 30 prior i) 
December 21? 

A No, I don't believe so. I think there was only 
one instance. 

Q Can you tell me how the car was instrumented? 


What kind of gauges did it have on it, if any? 


A It had pressure gauges. 

Q What kind of car was it? 

A A ‘62 Chevy. 

Q Is this the station wagon? 

A I thought it was. 

Q Is there something in that document that 


suggests to you it was some other car? 
a Well, there might have been two different 
Chevy cars. Tt don't know. This says conventional 


shift and I don |: recall conventional shifting on the 
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. Chevrolet. Put that was a ‘64, I guess. 

3 Q The '64 Chevrolet is the station wagon, is that 

4 what you are talking about?- 

5 A Yes, I think sc. 

6 Q The car that was tested with the pressure 

7 gauges with you present in the car, was that a car with 

3 a conventional shift or was that some other car? 

9 A I don't remember now. 

10 Q Can you tei. me what pressures the gauges 

ll were intended to meavure? 

12 A The presste output of the Perma~-Vac. 

13 Q Any other fressures? 

14 A Ne . 

15 Q Were there any gauges that were attached to 

16 messure pressures in the hydraulic lines? 

17 A Well. iaat's the same thing. 

18 Q I'm sorry. What does that gauge measure? 

19 A It measures the hydraulic pressure in the 
brake line upon activation of the unit. 

21 q It does not measure vacuum, it measures 

oe hydraulic pressure? 

3 A That's correct. 

aA Q Can you identify Defendant's Exhibit 147? 

2% A It's a data sheet dated 12~4-64 and they are 
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pressure tests for a ‘et. Chevy station wagon. 

Q Does this document reflect tests of a unit 
installed on a car or on the test stanc? 

A On a car. 

Q That document is daticd December 4, 1964? 

A Yes. 

Q Were you present at those road tests? 

MR. BENBOW: Is Mr. Grand going to offer this 
document, your HOnor? 
THE COURT: I don't know. 

A I believe so, yes. 

Q So that it is now your testimony tnat there 
were two different days of tests and you were present 
at both octer te December 21? 

MR. BENBOW: Objection. 
A No. I think I was only present at cne. 
Q Can you tell us which day's tests you were 


present at, those reflected as taking place on Decemrur 4 


or those which are reflected as taking place on November 30? 


A I am not really sure, but I -=- I am not really 
sure. 
MR. GRAND: Will you mark as Plaintiff's 
148 that document. 
THE COURT: Do you object to the offer of 
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Plaintiff's 148? 


MR. BENBOW: Is that what has been testified 
to as Defendant's 147? 

MR. GRAND: Yes. 

MR. BENBOW: It seems very confusing to me, 
your HOnor. 

THE COURT: Yes, I would think so, toc. Let's 
leave it Deiendant's. You are offering a Defendant's 
exhibit. 

MR. GRAND: All right. We are going to remove 
the Plaintiff's 148 for identification from a document 
designated as Defendant's 147. Should we mark it now 
as Defendant's 1477 

THE COURT: Yes, anc then offer it. 

Mr. Benbow, are you going to object to this? 

MR. BENBOW: Not at all, your Honor. 

(Defendant's Exhibit 147 was received in 
evidence.) 
Q Can you by comparing Plaintiff's and Defendant's 
147 refresh your recollection as to which day of tests 
you were present at? 
A No. I remember both Herman Sharp and Kalinowski 
being in the car. It's possible that I was there both 


times. I am really not sure. 


A-1085 
SOUTHERN OISTP:“* COURT REPORTERS, U.S. COURTHOUSE 


FOLEY 6. S88, NEW YORK, N.Y. CO 7.4980 


ft 
{Ze 


to 


> = Ss 


6 jhsr Romel - cross 5387 


Q Can you tell us how many gauges, pressure 
gauges, were installed in the car on either or both of 
those occasions? 

A It was one ciieetianbits tobi 

Q And that pressure gauge was designed to measure 
brake line pressure? 

A Yes. 

Q Now, can you tell us how many runs, if you 
recall, were made on the occasion or occasions when you 
were present? 

THE COURT: Let me shorten it if I can. 
Those documerts, do they each show the number of runs 
that occurred on the particular day? 
THE WITNESS: - 8, they do. 
THE COURT: All right. 
MR. BENBOW: Would you like a copy, your HOnor? 
THE COURT: No. 

Q Can you tell us how the car equi; ped with the 
unit performed on the application of brakes as in a 
spiked stop? 

MR. BENBOW: Which one are we talking about 
now? 
MR. GRAND: I can't tell you. 


THE COURT: Whichever day he was there. 
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